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SECTION 1

INTRODUCTION AND DESCRIPTION

1.1 INTRODUCTION
Thank you for choosing equipment manufactured by INDUSTRIES MACHINEX INC.

Please read this manual and call us if you have any questions. Proper review of this manual
should answer most of your questions.” - - ‘

This manual was ertten to give you a better understanding of the functlomng of your
equipment. You will find the complete listing of your equipment with spec1ﬁcatrons, and all the
secrets you need to know that will help you keep the etluipment properly mainteined Also, the
list of spare parts has been adapted to allow easy 1dent1ﬁoat10n A table of content an index and
the bottom page annotat1ons will help you find 1nf0nnat10n quickly. 5

The safety rules mentloned in this manual are there to help you prevent any risks of
personal injury or damage to the equipment. That is why we- ask you to read thls manual
carefully and follow the safety rules The maintenance program shown in Section 5 must be
followed ‘to keep your equlpment running well and assure Iong lasting performance and
rehablhty Each section of this manual was carefully prepared and contains all the essential
information for good comprehension. Each operator needs to be fam111ar w1th the prec1sron of the

terms outlined in this manual.™ -

Please keeps this manual easily accessible to"ioersonnel operating the equipnlent.

Section 1 2 Introduction and description
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1.2 WARRANTY

Machinery is covered with a warranty of 12 months against manufacturer's equipment
material defaults while in normal use.

The guarantee becomes effective from the date of delivery.

The guarantee will lapse if the equipment sold is repaired or altered by a personnel that
has not been authorized by INDUSTRIES MACHINEX INC., or if operation and maintenance
instructions for the machine have not been followed and approved (see section 1.2.1 to know
what are the exclusions to this warranty).

INDUSTRIES MACHINEX INC. or anyone having participated to the delivery or to the
installation of the equipment cannot be held responsible for damage of any kind, or from any
cause, incidental or consequential (including damage caused by loss of revenue or profit,
termination of activities or others) following or resulting from the use of the equipment sold
under the foregoing terms and conditions, and that even if the vendor has been informed of those
possible damages.

Any parts or equipment provided by INDUSTRIES MACHINEX INC. suppliers shall be
subject only to the warranties of those suppliers.

The guarantee covers replacement parts only, and does not include labor and
consequential damages.

Buyer shall notify INDUSTRIES MACHINEX INC. in writing within fifteen (15) days of
discovery, within the warranty period, of any alleged defect in order to allow INDUSTRIES
MACHINEX INC. or its representative to make such investigation, examination and tests as it
seems appropriate. If requested by INDUSTRIES MACHINEX INC., the buyer will return the
alleged defective product to MACHINEXs factory for examination and testing. If INDUSTRIES
MACHINEX INC. determines the product defective, INDUSTRIES MACHINEX INC. will either
repair or replace such product with a similar item of MACHINEX’s manufacture, F.O.B.
MACHINEXs factory or allow buyer credit for an amount equal to the one invoiced for the said
product.

This limited warranty is in lieu of all other warranties.

WARRANTY EFFECTIVE DATE: May 18" 2009, MANUAL NO.: (2474-080421)

Section 1 3 Warranty
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1.2.1 EXCLUSIONS TO THE WARRANTY

This warranty does not cover expendable parts, maintenance (alignment, adjustments
etc.), wear or impact on Machinex products, including but not limited to, lubrication
grease, oils, hydraulic connectors, gaskets and seals and any other items that may show
evidence of negligent use or overloading, abuse, accident, improper maintenance or
storage, improper use, or unauthorized alterations.

As an example the followings situations do not qualify for a refund pursuant to the
warranty.

Exclusions:

Product damaged during storage.

Transportation of product or parts for inspection and/or repair purposes.

Labor, cost of transportation and communications during repairs under warranty.
Motors, gear reducer, PLC opened without the consent of MACHINEX.

Parts from which the identification number or serial number has been removed.
Etc.

1.2.2 RETURN OF PARTS POLICY

1. All parts or merchandise that has to be returned to Industries Machinex under the warranty
must bear an RGA number (return goods authorization). These numbers will be issued from
Industries Machinex and can be obtained by contacting the after-sales service department. When
you call, be sure to have the following information available:

- Serial number of the defective part (Reference in Parts Manual)

- Reason for returning the part,

- Effective date of warranty and name of project.
2. When the part is being returned to Industries Machinex, make sure to include the form for
the return of parts and it is very important to mention the RGA number that was attributed.

3. The part has to be returned according to the instructions received from Machinex (mode
of transportation, name of carrier, name of custom broker).

4, All parts under warranty will be invoiced. If warranty applies, a credit will be issued after
reception and inspection of the defective part. Please note that any delay for returning the part
within three (3) weeks after shipment of the replacement part will reduce credit, if applicable, by
20% cach week.

5. New parts ordered and then returned will be subject to restocking charges of 15%.

6. The RGA number has to be inscribed on the packing slip or bill of lading.

* Section 1 4 Warranty
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1.3 HOW TO ORDER PARTS

To help get better and faster service when ordering spare parts, please follow the steps

bellow:

1) Have your service manual at hand,

2) Identify the parts with the following mformatlon
a) the catalog number, .. ~
b) the list number of the spare part,
¢) the number and the description of the part,
d) the quantlty of parts that are requlred

3) Give the complete address of delivery, the telephone number and a contact at the delivery site.
Keep in mind that parts cannot be delivered to a Post Office box.

4) Specﬁ’y the shlppmg method desired and the date the package is requlred When no instruction
are given, shipping method will be best way, dependmg on nature’ of part and urgency of
repair. Freight costs will be paid by customer. - ‘

5) When returning parts, you will need a "Return Goods" authoﬁiation number"'t_hat will be
issued by the Machinex Serv1ce Department. L

6) Ifthe parts ordered are nussmg, contact us immediately,

1.4 MACHINEX CONTACT S

If you would llke more information or, if you have any questlons do not hesuate to
contact us. It will be’ our ' pleasure to help you. o '

How to reach the after-sales service department

Position/Department o Personnel

President 3 g Pierre Paré
Technical Director : . Karl Paré
Project Manager - " David Marcouiller
After-sales Services Michel Houde & Serge Beaurivage
Parts : Jean Diamond Jr

2121 Olivier street,
Plessisville, Quebec Ca. G6L 3G9
Tel.: (819) 362-3281
Fax: (819) 362-2280
Pager: (819) 751-5200 (after hour service)

M A C H l N E X E-mail: sales@machinex.ca

Section 1 ] How to order parts
Machinex contacts




0

&

Revisicn: 0

06/05/09 *mw\ws\m&) o ﬁ\‘ ‘ 9

1.5 LIST OF EQUIPMENT

Joks ot lengn o b

I

Since each piece of equipment has to answer to conditions of the type of material or

product that is to be conveyed, MACHINEX uses a design appropriate for each installation to the

needs of your application.

Chart 1 List of equipment

No Equip.* Model* Dimensions* Information** | Reducer®** | No. of List+***
_ 36” wide X . SKS5382
C-1 -Shape Conveyor 24’8 %7 long Section 3.4 M5 CCA-1783L
| 367 wide X » SK8382
C-2 Z-Shape Conveyor 47114 long. Section 3.4 M6 CCA-1784L
. 36" wide X : SK3282
C-3 Slider Bed Conveyor 28° 244 long. Section 3.5 M-6 CSRT-024L
. 307 wide X : SK2282
C-5 Slider Bed Conveyor 33°-9” long, Section 3.5 M6 CSR3-190L
9 g SK4282
CF-6A Can Flattener 247 dia. X Section 3.8 EC-003L
2 rolls M1
» g SK4282
CF-6B Can Flattener 247 dia. X Section 3.8 EC-004L
2 rolls Ml
30” wide X . SK2282
C-7 Idler Conveyor 28"-3%” long. Section 3.5 M6 CRP2-079L
48> wide X . SK3282
GB-8 Glass Breaker Screen 19 Shafts Section 3.6 M3 DS-163L
60> wide X . SK2282
C-9 Idler Conveyor 24>-3%4” long. Section 3.5 M6 CRP2-059L
. 36> wide X , SK4282
PP-10 Plastic Perforator 2 Rolls 24” dia. Section 3.7 M1 EP-033L
| . 30" wide X . SK4282
C-11 Slider Bed Conveyor 413" long. Section 3.5 M5 CSR3-192L
Model N/A
ViB-12 Vibrating Conveyor KDSNBD-48 ANNEX 1 VIB-007L
: 48" wide X . SK92372
C-13 Slider Bed Conveyor 16°-24 long. Section 3.5 M3 CSO-041L
AS-14 Optical 8 Model ANNEX 2 N/A PST-043L
- prical Sorter Mistral 1208T -
, 24> wide X . SK2282
C-15 Slider Bed Conveyor 22°3%" long. Section 3.5 M6 CSR3-193L
Section 1 6 Equipment list
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C-16 | Slider Roller Conveyor g’_f,’,’_’l‘,",’i‘l’:n{; Scction 3.5 SF;?Z CSRT-026L
C-18 Slider Roller Conveyor ;:,,_,3‘,‘?:‘:11? Section 3.5 SKI;?Z CSR3-194L
C19 | Slider Bed Conveyor 13;’,’_’9‘,"?'[’:“;" Scction 3.5 Sﬁﬁsz CSRT-027L
C-20 Slider Bed Conveyor 23431):""; fg. Section 3.5 SK;I?Z CSR3-195L
c21 Slider Bed Conveyor | o0 W0° ffg. Section 3.5 SKNZI?Z CSRT-025L

equipment. You will find this list in section 4.

** You will find specific information of the machine in the column entitled "Information”.

For the general arrangement of the equipment described above, check figure 1 on the next page.

* The number, the model and the dimensions of the machine will help you identify your equipment.

*** The column entitled "Reducer"” tells you the model and the mounting position of the speed
reducer; you will find the information in section 3.2.

*#*%% The column entitled "No. of List" indicates the number of the "spare part listing” of this

Section 1

Equipment list
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SECTION 2
GENERAL INFORMATION

2.1 PRE START-UP INSPECTION

Before you start the units for the first time, it is essential to check the following:
Assure that the oil level of the speed | reducers “gear-drivesare adequate

Check the safety guards to assure that they haven't been moved and are ﬁxed properly to the
equipment. 5 .

Check the ahgnment of the shafts to assurc that they were not modiﬁed during installation.
The shafts must turn freely :

Check the amperage of the motors to assure it-is w1thm spec1ﬁcat1ons of the manufacturer
(descriptive plate). - This check-up should also be performed once the equlpment is running
(full load) : :

To have a smooth running and to reduce the noise, closely check the bearings and the speed
reducers gear motor, to be certaln that they are fixed securely and that they are not damaged

Check the alignment and the tensmn of the belts. (See Sectron 3 for further detalls on proper
belt ahgmnent tens10n ) ..

Check a11 bolts and anchor bolts for proper tlghtness

Check to assure that all electrical connectlons and condults are properly secured

You can start-up your equipment only§ aﬁer the verification of all the; points mentioned

above.

Section 2 10 Pre-startup inspection
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2.2 SAFETY MEASURES

=> The equipment should never be used by the staff before they have read and understood this
manual.

Before starting a machine, be sure that nothing or nobody is near the mobile parts of the
machine.

U

Before starting a machine, be sure that aIl the safety guards are in place
Do not use a machine 1f the safety system is not operational and des.1gned by Machmex

Cut the power supply to the equipment at first 51ght of malfunction,

b v 4l

Properly lockout electrlcal power to any p1ece of equ1pment before carrymg out repairs or
maintenance.

Never walk, stand, sit or lieona equiprnent

Keep the 31gna1 safety stlckers visible and in good condition.

A equlpment must transport only the material that it was dGSIgned for.

Do not overload a machine.

Do not load a equipment when 1t 1s not running, unless 1t was desxgned for this purpose
Never use equipment with damaged or defective parts. . ‘ ‘

Never run the oonyeyorm any other way except for what ;t was desigﬁed' for{
Only qualified staff frlay perform maintenancfe an‘d"fhe repaﬁ'sﬂ on the equlpment

Nobody should héver climb or hang on a machine or on a structure support. -

L

Use only the provided stairs and ladders prov;ided.to access the platforms.

Section 2 1 Safety measures
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") 23 ELECTRICAL EQUIPMENT

The electrical controls provided by INDUSTRIES MACHINEX INC. are CSA approved

under the following categories:

= Class 3211 07 INDUSTRIAL CONTROL EQUIPMENT

O Miscellaneous

= Class 3211 87 INDUSTRIAL CONTROL EQUIPMENT

O Certified to U.S. Standards

2.3.1 REPAIRING THE ELECTRICAL CONTROLS

The following chart enumerates different problem that could happen with your equipment

and how to resolve them. It was prepared to guide you during these situations.

Chart2 Electrical control panel problems

j Problems " Probable causes Solutions

The motor stop without | Burnt fuses Change the burnt fuses
any visible reason.

Overload relay disengaged -Re-engage the overload relay
-Check for a mechanical jam

The motor do not start. |Burnt fuses and/or overload Replace the fuse and/or re-engage the

disengaged overload relay

Check photocell Clean it

Check emergency stop button |Re-engage the button
(Red push-button)

Check pull-cord system Check the cable

Note: This chart is written according to a general electrical installation. To know the
characteristics of your installations or for more information, do not hesitate to contact
MACHINEX INDUSTRIES where qualified personnel will give you the information.

Section 2 12 Electrical equipment
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SECTION 3

MAINTENANCE AND EQUIPMENT
3.1 INTRODUCTION

This section contains all the relevant information about your equipment, how it operates,
its particular features, and the malntenance required. . You. w111 also find instructions and
explanations about the mamtenance pro gram that we propose. ' !

The maintenance program prepared by lNDUSTRIES MACH[NEX INC: ‘will stretch the
life span of your equlpment and maintain the quahty of your operations. To ﬂhelp you, we have
distinguished two tj'rpes of maintenance: | the "continuous maintenancé"‘ and "periodical
maintenance”. The contmuous maintenance portlon of thlS section contalns all of the necessary
maintenance - required.. to _assure smooth operatlon of the equlpment Whﬂe the periodical
maintenance portlon of this SBCUOH consists of more in-depth mamtenance to be camed out at
certain mtervals The next pages will list the necessary mamtena.nce while explammg the causes
and consequences of each. Flgures and Charts accompany explanations for ‘a better

understanding.

3.1.1 MAINTENANCE CARD. .

The major tooI of this maintenance program from INDUSTRIES MACH]NEX INC. is the
maintenance card, separatmg the constant malntenance and the periodic mamtenance It sums up
all the maintenance pomts and their dlﬁ'erent intervals. Each piece of equ1pment has its own
maintenance card adapted to it. It is importantito ﬁ11_1t in and to keep it up to date. That way, it
will give you an easy follow—ﬁp of your'eqUiprr;ent. These cards are given to you in the annex and

are easily detachable. For more information, do not hesitate fto contact us.

Section 3 4 General maintenance
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() 32 GEARMOTOR

AN

ELECTRICAL |l h

MOTOR\
-

ELECTRICAL
GEAR IZ' % J J OTOR
MOTOR B =
) = }
nen L] ]
HELICAL SHAFT

HELICAL

GEAR UNIT MOUNTING GEAR UNIT

ELECTRICAL GEAR

MOTOR / MOTOR

U ELECTRICAL

i OTOR
—
A -L ]
]
HELICAL—WORM
HELICAL—-BEVEL GEARBOX
GEARBOX

Figure 2 Gear moftor type

The MACHINEX equipment is usually equipped with gear motors of the types shown
above. The helical shaft mounting gear unit is the one mostly used. The helical gear unit, the
helical level gearbox and helical-worn gearbox are used for specific needs. Section 3.2.1 will
give you information on the maintenance of the electrical motor. Section 3.2.2 will inform you on

the gear motors.

Section 3 13 Gearboxes
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3.2.1 ELECTRICAL MOTORS

3.2.1.A MAINTENANCE OF ELECTRICAL MOTORS

Before proceeding to the maintenance of your
( D AN E E R ) equipment, be sure to respect all the security

measures.

e Make sure that the motor is not exposed to water, acid materials or gas vapors. These
situations may cause premature wear on the motor and expose the staff to dangers such as
electrocution or explosion

e Free the motor of any debris such as dirt, cardboard, fabric, etc. Bad ventilation may cause
the motor to overheat.

e A high level of humidity reduces the efficiency of the lubricants, therefore increasing the risk
of malfunctioning of the motor.

e Listen closely to the sound of the motor, a sound of rubbing or thumping of metallic parts is a
sign of a malfunction.

e Watch out for odors coming from the motor; a burnt smell is a sign of an overload.

e Twice every year, at the general inspection, check the amperage of the motor, and be sure that
all the wires are installed securely.

Section 3 16 Maintenance of the electrical motor



Revision: 0
06/05/09

3.2.1.B ELECTRICAL MOTOR TROUBLESHOOTING

Chart 3 Moftor malfunction

Faults

Causes

Remedy

Motor overheated
(can only be determined
by measurement}

Motor connected in delta instead of in star as
intended.

Correct the wiring connection.

Mains voltage deviates from the rated motor
voltage by more than 5%. Too high voltage is
particularly detrimental for multi-pole motors,
since such motors have a "no-load" current
approximately equal to the full load current
even when operating on normal current,

Arrange for the correct mains voltage to be applied.

Volume of cooling air inadequate, air ducts

clogged up.

Ensure the unimpeded access and discharge of
cooling air.

Cooling air is preheated.

Arrange for cool air supply.

Overload at normal mains voltage. Current

excessive. Speed too low.

Install larger motor {determine the frame size by

Motor capability exceeded (S1 to S8, DIN 57
530). The motor e.g. becomes overheated due
to excessive starting frequency here it is not
sufficient simply to use a larger motor since in
all probability the same conditions would still
arise,

measuring the power),

Adapt to the duty-cycle rating necessary for the
operating conditions. It is preferable under these
circumstances to consult a qualified electrical
engineer to determine the correct size of motor
required in order that the motor may be adapted to
suit the actual mode of operation.

Supply cable has loose contact (temporary
single phasing!). Fuse burn out.

Carrectly secure the loose contact. Replace the fuse.

Motor does not start

Fuse bumt out.

Replace the fuse.

Motor protection switch has tripped.

Check protection switch for correct setting and
adjust.

Motor contactor inoperative. Control fault.

Check contactor operation and control and rectify.

Motor does not start or
starts with difficulty

Designed for delta connection but connected in
star,

Connect motor correctly,

Voltage or frequency of electrical supply
deviates considerably from required rated value
during starting conditions,

Improve mains supply conditions.

Motor does not start when
connected in star,
however, starts in delta

Torque insufficient from the connection in star.

If delta current is not excessive then reconnect for
DIRECT-ON-LINE starting, otherwise a larger size
of motor or motor having special windings will be
required.

Contact fault on the star/delta starter.

Rectify starter fault.

Motor hums and takes
excessive current

Fault in windings.

Rotor grazing.

Motor must be examined and repaired by an
electrical service center

Fuses blow or motor
protection switch trips
immediately

Short circuit on the line or motor.

Remove short circuit.

Short circuit to motor frame or between the
winding turms.

Fault to be remedicd by a qualified electrical
engineer.

Motor incorrectly wired up.

Correct the connections,

Wrong  direction  of

rotation

Motor incorrectly connected.

Interchange any two of the incoming mains phases.

For winding faulis

The motor MUST be repaired at an electrical service
center.

Section 3
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ﬂ 3.2.2 GEAR MOTOR

3.2.2.4 GEAR MOTOR IDENTIFICATION

For all the necessary maintenance of your gear motor, you will need to know two things:

the model number and the mounting position of the gear motor. This information will be given to

you in the "Reducer” column in Chart 1 in Section 1.5. The number of the model (ex : SK 5282)

corresponds to the format and to the type of the gear motor. Here is the list of the types of gear

motors and the model corresponding number.

Chart4 Models numbers list

Gear motor model

Corresponding models numbers

Helical gear units

SKI E SK21E SK31E SK41E SKS51E
SK02 SK12 SK22 SK32 SK42 SK32 SK62 SK72 SK82 SK92 SK102
SK03 SK13 SK23 SK33N SK43 SK53 SK63 SK73 SK83 SK93 SK103

Helical shaft mounting
gear units

SK1282 SK1382 SK2282 SK2382 SK3282 SK3382 SK4282 SK4382
SK5282 SK5382 SK6282 SK6382 SK7282 SK7382 SK8282 SK8382
SK9282 SK9382 SK10282 SK10382 SK11282 SK11382

Helical-bevel gearboxes

SK9012 SK9013 SK9022 SK9023 SK9032 SK9033 SK9042 SK9043
SK9052 SK9053 SK9062 SK9082 SK9086 SK9092
SK92072 SK92172 SK92372 SK92672 SK92772

Helical-worm gearboxes

SK02050 SK12063 SKi2080 SK13050 SK13063 SK13080
SK32100 SK33100 SKA42125 SK43125

NOTE: Underline numbers are the most frequently employed.

Mounting positions numbers (ex.: M5, M6, M1 or M3) indicates how the gear motors are

mounted on your equipment.

\‘_‘d//\/\//'\\\- ,.——-—\__,____/—\/—-\‘_b/
REDUCTEUR A ENGRENAGES RECUCTEUR A ENGRENAGES
HELICOIDAUX A ARBRE CREUX HELICOIDAUX ET VIS SANS FIN

Figure 3 Mounting positions

Section 3

18 Gear motor identification




o

Revision: 0 3N / T
06/05/09 \‘

3.2.2.B  MAINTENANCE OF THE GEAR MOTORS

The gear motor's condition is easy to determine. Silent operation showing few vibrations
indicates the gear motor is in good condition. On the other hand, noisy operation showing lots of
vibration indicates it is not well adjusted or a mechanical break has occurred. In a situation like
that, simple maintenance might not resolve the problem. Please call the Service Department at
INDUSTRIES MACHINEX INC.

The principal maintenance to-perform on a gear motor is the oil change'. If mineral oil is
used, the manufacturer reoo.mrr'lends changi-dg"‘tl.l_e"oﬂ every 10 000 ho.{irs_ or every two (2) years.
In extreme conditions (d1rty or humid environmeﬂt) it-is recommended th‘et___rp,ﬂ-b’e, ehanged every
5 000 hours. If smthetid oil is used, the oil change shotuild be done every 20 000 hours or every
(4) years. In extreme conditions (dirty or hunfiid envirorﬁdent) it is recomeﬁded to change the
oil every 10 000 hours. ; ) -

"To oomplete the malntenance of the gear motors, the oil level has 16 be mamtalned and
keep any ﬁlth such as dirt, sand or water from getting in the gear, rnotor A lack of 011 may cause
premature wear of the gear teeth wh1ch would cause a dnmmshmg of the transmission movement
efﬁmency_. Any penetration of debris or dirt inside the gear motor s-.frame may cause a premature
wear of tﬁe gear; it may also ‘contami_rllate the lubricant. A cg_imtamiﬁated lubricant does dot have
its initial features which imply it does not fill the ﬁlne_tieps for which it was selected. The
waterproofing of the’ joints.. is specially designed to’j help eliminafe leaks' and lubricant
contamination, Wthh lis why they require partu:ular attentlon e

So, for good mamtenance of the gear motor, you need to change the 011 to inspect the
waterproofing of the seals, be sure that the frame i is not cracked, prevent any lubricant leaks and

clean the frame of the gear motor periodically to reduce any risk of dirt penetration,

1 See section 3.2.2.c for the oil change instructions.

Section 3 19 Maintenance of the gear motors
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3.2.2.c OIL CHANGE OF THE GEAR MOTORS

Before proceeding to the maintenance of your
equipment, be sure to respect all the security

measures.

1)

2)

3)

4)

5)

First of all, be sure to follow all the security measures. The power should be cut-off, the main
switch turned off and locked. For additional safety measures, keep the key on you or at hand.

To prevent the introduction of dirt or any other debris in the reducer, clean it well before
removing the plug.

To help the oil flow, remove the ventilation plug before and the drain plug after. Take care
not to lose the seals joints.

Once the used oil has completely flown out, put the drain plug back in place (put the seal joint
back carefully) and take off the oil level plug.

Next, fill the gear motor by inserting the new oil by the ventilation hole. Fill the gear motor
until the oil is up to the oil level plug. Then, put the plugs back on while taking care to put the
seals joints back on correctly.

TAKE NOTE THAT MINERAL OIL AND
SYNTHETIC OIL CANNOT BE MIXED.

The following charts and figures will give you additional information on the oil change on

the reducers.

Section 3 20 Oil change of the gear motors
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3.2.2.0 RECOMMENDED OIL FOR GEAR MOTORS

Gear units leave the factory ready for operation filled with mineral oil.

Chart 5 Recommended oil for:
Helical gear units
Helical shaft mounting gear units
Helical-bevel gearboxes

Type of Ambient ISO
lubricant temperature viscosity CASTROL TEXACO ESSO MOBIL . SHELL TRIBOL
°C class
-5 to 40 ISO VG220 | Alpha SP220 Meropa Spartan Mobilgear | Shell Omala Tribol
(normal) Alpha MW 220 220 EP 220 630 Qel 220** 1100220
Mineral 15 to 25 ISOVG 100 | AlphaSP 100 Meropa Spartan Mobilgear Shell Omala Tribol
Qil Alpha MW 100 150 EP 100 629 Qel 100 1100/100
* .50to-15 ISOVG 15 | Hyspin AWS 15 | Pinnacle EP| Univis Mobil Shell Tellus Tribol
Hyspin SP 15 150 J13 DTEIIM Qel 15 770
Synthetic 225 to 80 ISO VG 220 | AlphasynT 220 |Pinnacle EP | Umlaufsl | Glygoyle30 | Shell Tivela Tribol
oil Alphasyn EP220 150 $220 Ocl WB 800/220

*  Special oil must be used for temperature below -50°C.

** Standard oil supply
Chart 6 Recommended oil for:
Helical-worm gearboxes
Type of Ambient I1SO .
lubricant temperatu re viscosity CASTROL | TEXACO ESSO MOBIL SHELL | KLLOBER | TRIBOL
°C class
-5to 80 ISO VG 680 Synlube Glygoyle Kliibersynth Tribol
. (normal) CLP 680 HE 680 GH 6-680 | 800/680
Synthetic
oil -25t0 20 ISO VG 220 | Castrol Alpha Synlube Glycolub Glygoyle Tivela | Klibersynth Tribol
PG 220 CLP 220 220 30 Oel WB GH 6-220 800,220

Section 3 21 Recommended oil for gear motors
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(j 3.2.2.E OIL CAPACITY OF THE GEAR MOTORS

The following chart provides the oil quantity for the helical shaft mounting gear unit only.

Take note that these quantities are approximate. To make sure you have the right amount of

oil, maintain the oil level equal to the oil-level plug.

Chart 7 Oil level for helical shalft mounting gear units

GEAR MOTOR SIZE

1282 | 2282 | 2382 | 3282 | 3382 | 4282 | 4382 | 5282 | 5382 | 6282 | 6382 | 7282 | 7382

1.00 | 1.90 | 1.59 | 3.33 | 3.49 | 4.97 | 5.18 | 7.61 | 8.77 | 14.79 | 13.21 | 22.79 | 20.08
H3 | 0.95) | 1.79) | (1.50) | 3.15) | (3.30) | (4.70) | (4.90) | (7.20) | (8.30) | (14.00) | (12.50) | (21.57) | (19.00)

1.00 | 1.90 | 1.59 | 3.33 | 3.49 | 497 | 5.18 | 7.61 | 8.77 | 10.57 | 14.79 | 16.91 | 24.30
H4 [ (0.95) | (1.79) | (1.50) | (3.15) | (3.30) | (4.70) | (4.90) | (7.20) | (8.30) [ (10.00) | (14.00) | (16.00) | (21.00)

Note: The first measures given in the chart are in US QUARTS and the second one, in
parenthesis, are in LITER.

O Filling quantities are approximates.

Oil level must be checked according to oil-level plug.

Section 3 22 Gear units oil level
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() 3.2.2.F POSITION OF THE PLUGS.

The following chart indicates the position of the plugs for the model of gear motors most

commonly used on our equipment. Take note that the same principle is applied on every type,

there is a ventilation plug, an oil-level plug, and a drain plug.

Chart 8 Plugs positions

HELICAL SHAFT MOUNTING GEAR UNITS

H3

H4

SK 1282 - SK. 5282
'SK 1382 - SK 5382

SK 6282 - SK 11282
SK 6382 - 5K 11382

SK 6282 - SK 11282

HELICAL-WORM GEARBOXES

Q H2A and H2B
B B
iy
;) N~
Sl #g)f >
o D
Symbols: Ventilation Oil-level . 1 |
plug v plug . Drain plug Rubber buffer
@
23 Positions of the plugs

Section 3
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) 33 BEARINGS

TAKE—UP
BEARING

PILLOW BLOCK

Figure 4 Bearings types

The roller bearing and the cast-iron structure, called pillow block housing, are the

O principal corhponents of these bearings. The pillow block housing, of various forms, supports the
roller bearing and distributes the charges in different ways. The roller bearings usually stay the

same while the cast-iron structure changes to fill specific functions. For the maintenance of your

bearings, consult Section 3.3.1. Since the cast-iron housing varies and the roller bearing stays the

same, the maintenance recommendations mentioned later in the manual are valid for most

bearings that have roller bearings of the same type. The types of bearings shown above are the

most commonly used on MACHINEX equipment, the size differs depending on the usage.

Section 3 24 Bearings
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3.3.1 MAINTENANCE OF ROLLER BEARINGS

As for any essential parts on a machine, the bearings need to be checked and cleaned
periodically, Changes of temperature, noise or vibration informs you on the condition of the
rollers. A simple visual inspection can also inform you on the condition of the roller bearings. An
adequate clean-up of the bearing helps to keep them longer-lasting.

Certain types of bearings have greasmg nlpples, 1t w111 then be possible to lubricate them.

To know the details, consult sect1on 332 called Lubrlcatlon of the roller bearings.

Temperature ‘ ‘ )
Unless there is an extreme source of extemal heat you should be able to put your hand on

the pillow block housmg Take care not to_get burned!

Sound . .. 3
"A roller bearing in good shape makes a small purring sound and a broken or defective

bearing w111 do an irregular and: loud rumblmg -

thmttons

The vibrations usually stay at a low level. Loud vrbrat1ons may be a sign of a bad

adjustment_ or a broken bearing. Usually, a change of vibration causes ‘an increase of the sound.

Visual mspectton

Be sure that the lubricant does not leak off the bearmg An overﬂow of't the grease is a sign
of excessive greasmg and causes breaking of the seals Be sure also that the bearmg is fixed

securely, if need is, trghten the retaining bolts.

Cleaning ‘ _
To clean the bearings, it is re_commendecl to use, "white spirit", petreleum of good quality,
gasoline or benzol. After the cleaning, the parts need to be coated with oil or clean grease to

protect them from oxidization.

Section 3 25 Maintenance of the bearings
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3.3.1.4 REPAIRING THE ROLLER BEARINGS

Chart 8 Malfunction of the roller bearings

Problem

Possible cause

Solution

Elevation of the

Not enough grease.

Add grease of the same type and quality.

temperature.
Too much grease Check the temperature. If it doesn't go down
after 4 hours, purge all the old grease and fill the
: bearing halfway with new grease.
The temperature Wrong grease Be sure that the greases are compatible. In case

keeps on going up..

of doubt, verify with the manufacturer of the
grease. .

Non-appropriate rolling

Contact an agent of the service Dept. at
INDUSTRIES MACHINEX INC.

Elevation of the
temperature and

OId grease crystallizing

If the grease crystallizes, replace it with new
grease.

increase of the
vibrations.
Breakage of the bearing. | If the bearing components are broken, change the
bearing.
Increase of the Wearing out of the Replace the bearing,.
vibrations bearing

Contamination coming
from the outside

Find the cause of the contamination. Check the
seals to see if they are cracked. Replace the
bearing if damaged.

If a problem cannot be resolved with the help of this manual or, if you have any questions,

do not hesitate to contact one of our service agents at INDUSTRIES MACHINEX INC, who will

gladly help you.

Section 3
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3.3.2 ROLLER BEARINGS LUBRICATION
Before proceeding to the maintenance of your
( DAN E E H ) equipment, be sure to respect all the security ( DAN G E H )
measures.
For reliable functioning, the bearings must be lubricated correctly. A good lubrication

helps to avoid direct metallic contacts between the rolling elements, and also, it helps prevent

wear and protects the surfaces from corrosion.

The bearings used on our equipment are pre-greased in the factory. The bearings that have
a greasing nipple may be greased again. Please refer to the maintenance card for schedules

‘bearing lubrication.

Procedure
1) To lubricate the bearing, first of all, clean the greasing nipple to be sure that no dirt gets in
the bearing.

2) Then, with a greasing pistol, put the new grease inside the bearing; a slight rotation of the
shaft is recommended while greasing.

3) Be sure not to put too much grease on the greasing nipple, a bearing saturated with grease
will overheat and wear rapidly. Be careful not to mix different types of greasez.

Note: After the greasing, there may be a slight increase in the temperature. However, if
the temperature does not come back to normal, check to see if you have used
compatible types of grease or if you have not overgreased the bearing.

Overgreasing of the bearings could greatly shorten the bearing's life expectancy.

Section 3 27 Bearings lubrication



Revision: 0 N, T
06/05/09 ‘ \\/

) 3.3.24 RECOMMENDED GREASE FOR ROLLER BEARINGS
Chart 10 Recommended grease for roller bearings
Range Temperatures Greases Companies
Alvania R3 Shell UK Qil
Alvania RA Shell UK Qil
Energrease LS3 BP
Standard -20°C 4 90°C Beacon 3 Esso Petroleum
Multis Special 3 Total
Lupus A3 Century Oils
Mobilux 3 Mobil Oil Co
. Molykote 33
Low temperature -55°C A -20°C Medium Dow Corning
(type silicone)
Molykote 44
High temperature 90°C 3 150°C Medium Dow Corning
(type silicone)

If, for any reason, it is necessary to change one grease to another, it is important to take
Q into consideration the compatibility of the lubricants. If you mix incompatible greases, the

consistency may be greatly affected, resulting in considerably reducing the bearing's life

expectancy.

3.3.2.B  QUANTITY OF GREASE FOR THE ROLLER BEARINGS

According to the general use of the bearings on MACHINEX equipment, it is
recommended to fill the bearings between 30 % and 50 % of their capacity. Since it is difficult to

evaluate the quantity of grease injected in the bearing, it is better to put less grease than too much.

A standard recommendation for the quantity of grease is once a year, one grease-gun shot

per inch of shaft diameter by bearing.

Recommended grease for the bearings
Quantity of grease for the bearings

Section 3 28



O

Revision: 0 F
06/05/09
3.4 CHAIN ROLLER CONVEYOR

3.4.1 DESCRIPTION

MACHINEX chain roller conveyors are especially design for hard conditions. Sturdy
construction and functional design are built into every conveyor we make at MACHINEX.
What's more, we use only quality materials to build our conveyors, so you are guaranteed reliable
components with Irljniﬁlal maintenance. Notice that there are 3 types of belt: the PVC belt type
and the Z-shape type & the Apron belt. There is also two type of frame the first one is the
standard type which has a closed sides frame for sturdy applications. The second one is the open

frame type, with opened sides making the maintenance easier and faster.

3.4.2 ALIGNMENT AND TENSION OF THE BELT

Alignment of the belt

The design of MACHINEX Chain Roller conveyors allows an automatic alignment of the
belt; the sprockets with their large diameter that drive the belt also serve as a guide for it. A
misalignment of the belt is rarely noticed on this type of conveyor because of those sprockets,
which are securely fixed on the head shaft. You have to pay a special attention to the alignment
of the driving shaft. A misalignment of the shaft may cause a premature wear of the chains and

the sprockets.

SHAFT WELL ALIGNED SHAFT MISALIGNED

Figure 5§ Alignment of shafts on apron belf conveyor

Section 3 29 Chain-Roller conveyor
Alignment and tension of the belt
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3.4.2 ALIGNMENT AND TENSION OF THE BELT (CONTINUED)

Tension of the belt _

The tension of the belt is very important for its life span. Too much tension will cause
premature wear of the chains and increase the risks of tears. Also, too much tension may cause
the driving shafts to bend and damage the sprockets, the bearings and the reducer.

There could be too much tension on the belt when the chains have difficulties fitting into
the sprockets. Tension is not sufficient when an undulation is clearly visible at the head shaft exit
and at the beginning of the tail shaft. The belt tension is right when at low speed, a slight
undulation of the belt is noticed when teeth fit into the chains. This undulation can be seen under

the curved section at the top of the conveyor, when there is one.

How to adjust the alignment and the tension of the bell.

The driving shafts (head and tail) of the apron, PVC & "z-shaped" belt conveyors are
usually mounted and correctly aligned on their section at the factory. The tension of the belt is
adjusted at the time of the final assembly of the conveyor; this stage generally takes place during

the installation of the equipment.

To adjust correctly the tension of the

belt, use the belt take-ups located on the tail

the tail shaft, measure the length of the

threaded rods sticking out of the belt take-

ups, for a good alignment, the measures

should be identical.

Figure 6 Belf of as apron belt ,PVC ora
"z-shape” belt conveyor correctly aligned
Advice: When you modify the tension of the belf with the take-ups, always apply the same
number of turns to both take-ups, it will then be easier to keep a good alignment.

- INDUSTRIES MACHINEX INC.

Section 3 30 Chain-Roller conveyor
Alignment and tension of the belt
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O 3.4.3 ASSEMBLY OF CHAINS ON DIFFERENT TYPE OF CHAIN ROLLER

The following instructions will show you how to proceed with the assembly of the chains

(with assembly rods) on your conveyor. The drawing at the bottom of the page will help you

understand the different type of belt.

FOR APRON & Z SHAPE STEEL BELT

1)
2)
3

4)
5)

Loosen the belt take-ups.
Unbolt the pans at the both ends where they're joined together.

Assemble the chains while keeping an equal number of links on each side of the belt.
Take care to insert the assembly rod in the same direction as the other rods (head
toward the inside of the conveyor).

Bolts the pans again.
Adjust the belt tension propetly.

For PVCBELT

6)
7
8)

O 0

Loosen the belt take-ups.

_Unbolt the splice plate.

Assemble the chains while keeping an equal number of links on each side of the belt.
Take care to insert the assembly rod in the same direction as the other rods (head
toward the inside of the conveyor).

Bolts the pans again.

10) Readjust the tension on the belt.

SPLICE 7
PIN i
L
A
LII! ]
FEED_ FEED
{ )]
_’\\ < V—\H\( rd ALY . {
Homner= ||(eEdElEe
T N
7. SHAPE BELT ASS'Y. PVC BELT ASS’'Y.|| APRON BELT ASS'Y.

®

Figure 7 Different type of belt on chain roller

Section 3
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3.4.4 MAINTENANCE (CONTINUED)

Plastic strips

The plastic strips are usually located in the tail section of the conveyor. Some models
have strips on all of their sections while some models do not have any at all. The plastic strips are
located at the bottom of the conveyor, under the belt. They allow the sliding of the pans via the
impact shoes. Since they support the belt and its entire load, these parts are can wear rapidly. A
normal use and a regular cleaning of the conveyor will help keep the strips work longer.

It is very important to inspect these plastic strips (1000 hours), because an excessive wear

may cause other damages on the conveyor such as the wear of the impact shoes, the wear of the

chains, the loss of retaining clamps, etc. If abrasive material, such as glass, sand and rocks gets in

the conveyor, you should inspect them more often.

For a PVC belt, inspect these plastic strips, unbolt and open the belt splice (one row is
enough or remove one or two steel pans). Next, move over the belt to be able to inspect the
plastic strips. Inspect the strips on the whole length of the conveyor by moving the belt slowly.

For an Apron or Z-shape steel belt type conveyor, using the inspection doors can inspect

these parts or for open frame type conveyor, these parts are easy to access by the opening on the

frame sides.
, 2 A T' —
To determine the wear of the plastic ; / /
strips, check the thickness of the upper part as @D //
shown in figure on the right. As the thickness of | / / e
; . S R —
the plastic strips equals the level of the flat A L» i
socket cap screws, it is recommended to have CLAMP& g .
them changed. 99, 19 9, 1
SECTION “A —"A
SCALE: 1%=1
Figure 8 Plastic strip
Section 3 34 Chain-Roller conveyor
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3.4.4 MAINTENANCE (CONTINUED)

Automatic oilers (optional)

These parts don't require a lot of maintenance; in fact, they help you by reducing the
frequency and normalizing the intervals of lubrication of your conveyor chains. All you have to
do is to fill them regularly and make sure that they are still operating properly.

Operation: you can check if the oils are functioning only when they are energized. When
they are, you should see oil dropping at the bottom of the oiler. If there is no oil dropping,
ménually open the oil flow needle valve to get the oil dropping. Ifdoesn't work, disassemble and

clean the needle valve. Type of oil: use regular SAE 10-30 oil to fill the oiler.

ey

Section 3 35 Chain-Roller conveyor
Maintenance .
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3.5 SLIDER AND IDLER CONVEYOR

3.5.1 DESCRIPTION

MACHINEX Slider and Idler conveyors are built for high-volume throughput with a
maximum efficiency. Made from the best materials on the market, they are designed to respond to

a large variety of applications. Our conveyors are also known for their high level security aspects.

3.5.2 ALIGNMENTAND TENSION OF- THE BELT

The alignment and tensmn ofthe belt mteract w1th one another. There are; however some

differences to be noted between the two.

Alignment

The belt of a shder-bed conveyor is correctly ahgned when it 1s at an equal distance on

each side of the conveyor. Many factors may cause mlsahgnment of the belt:

o A pulley mlsahgned,

o A fragment gluedrtolanpulley or abelt;

{e A belt joint damaged; -
.. . A tear in_,the belit; 4
.o A return idler'misaligned' TR T

« A tensmner badly adjusted;

s A load on the conveyor not well dlstnbuted

s An overIoaded conveyor,

-----

and be sure that the belt is correctly aligned.

Section 3 36 Slider and Idler conveyor
Alignment and tension of the belt
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3.5.2 ALIGNMENT AND TENSION OF THE BELT (CONTINUED)

Tension of the belt

The tension of the belt is very important for its life span. Too much tension will stretch
the belt prematurely and will increase the risks of tears near the joints or the cleats (if applicable).
Also, too much tension may cause the shaft to bend and damage the bearings and the reducer.

The belt tension is correct when it doesn't skid (upon starting or loading) and a slight
undulation of the belt between the return idlers is noticed (see figure below). All the tension
exceeding these conditions may damage the belt. For more information, do not hesitate to consult

MACHINEX INDUSTRIES INC.

DISTANCE BETWEEN TOP OF
THE REURN IDLER AND
J’THE UNDERNEATH GOF THE BELT

APPROX. 1.1/2"

Q{) DISTANCE BETWEEN Q‘)
THE RETURN IDLER

c/C 9—11 1/2"

Figure 9 Adjustment of the belf on the Slider and Idler conveyor

To align the belt MISALIGNMENT OF THE MISALIGNMENT OF THE
BELT ON THE RIGHT BELT ON THE RIGHT
i . —_— ——-—
As shown in figure on the side, the ] :
alignment of the belt should be done by SOLURDIE: 7O BRING soLuTioN: o BRNG
. . CEAKELUR N THE ARE L o THE
releasing the tension on the side opposite the RIGHT. LEFT-
misalignment of the belt. This way, you will
avoid putting too much tension on your belt H g I A |
which may cause the bending of the shafts. If
the tension is to its minimum (if the belt
. o : 1)
skids), you can, in this case only, tighten the |!E ’ﬁ% "%
tensioner to push the belt toward the center. WRONG RIGHT
SOLUTION SOLUTION
Figure 10 Alignement of the belt on a Slider
and Idler conveyor
Section 3 37 Slider and Idler conveyor
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3.5.3 MAINTENANCE

The next lines will list and explain the maintenance required for good functioning of the

Slider and Idler conveyor. As explained previously, for a good follow-up of your equipment, use

Before proceeding to the maintenance of your
equipment, be sure to respect all the security ( DAN G E H )

measures.

the maintenance cards in an appropriate manner.

Cleaning methods

To keep the Slider and Idler conveyor running smoothly, you have to keep it clean. A
cleaning of the belt, the speed reducer, the bearings and most of all of the photocells will help
having a better control of the conveyor. It is important to make sure that all the mobile parts are

clear of fragments such as paper, broken glass, crushed containers, etc.

Gear Motor and bearings

For the maintenance of these components, consult their respective sections.

**Waterbath conveyors particularity**

Waterbath conveyors bearings are particular. Underwater bearings must be
lubricated with Lithium based grease Esso Unirex EP.2. One grease gun shot every month

is necessary.

Belt

A simple spection of the belt would be to look at it carefully while it is turning to find
notches or tears. This kind of inspection may be made at any time by the operators. The same
measure may be used to check the tension and the alignment.

For a more thorough inspection of the belt, check the following points:

e The belt of a conveyor normally has a low friction back-side, is it still efficient?
e it is very rare that the belt wears out evenly, check the back side on its full width;
e make sure that the joint of the belt is fixed firmly and completely on the belt;

e check the wear of the joint on both sides;

e Remove any dirt glued on the belt.
Note: The inspection doors have been designed to make inspections easier.

Section 3 38 Slider and Idler conveyor
Maintenance
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(/j 3.5.3 MAINTENANCE (CONTINUED)

S’hafts

This part of the conveyor doesn't need much attention; just make sure that it did not bend
under excessive tension on the belt or under an excessive load. To check this point, look at the
shaft while it turns at medium speed, a straight shaft will turn on its axis while a bent shaft will

give the impression that it jumps and it may cause vibrations.

Pulley
The head pulley is the one that drives the belt, make sure that it is always covered with

rubber, this rubber is called lagging. The loss of rubber covering may cause the belt to skid.
Normally self-cleaning or wing pulley, the role of the tail pulley is to clean the underneath

of the belt. Inspect it to make sure that no parts have detached. Make sure also that no material

has piled up between its wings, which would cause misalignment and premature wear of the belt.

Make sure that they are secured on the driving shaft.

Figure 12 Wing pulley

Figure 11 Pulley with lagging

Section 3 39 Slider and Idler conveyor
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3.5.3 MAINTENANCE (CONTINUED)

Pulley hubs & bushings
Important: After the first 100 hours of operation be sure to tight all the maintaining
screws of the bushings in an alternate manner (3, 9, 6 & 12 o’clock) to prevent pulleys from

moving, Please refer to the chart below to know the right torque for each shaft diameter.

Chart 11 Wrench torque for bushing screws

Diameter of the shaft Wrench Torque (in. 1bs) Cap screw size
27/16" 350 3/8"
2 15/16" 550 7/16”
37/16" 840 12"

=

D

)

Figure 13 Order of tightening

Section 3 40 Slider and Idler conveyor
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3.5.3 MAINTENANCE (CONTINUED)

Take-ups
The Slider and Idler conveyors are usually equipped with tubular take-ups or threaded rod

take-ups. In order to keep good maintenance of this type of take-up, follow these procedures:

¢ Arc the maintaining bolts tight?
s The threaded rod should be straight and without rust.
e The guide tubes should be straight and without rust for tubular take-ups.

If needed, apply a mixture of 50% oil, 50% diesel on the take-ups fo protect them from
COFFoSion.

Return idlers
The return idlers help support the belt even when there is no material on it. You can find
two types of return idlers, the one for the belts without cleats and the other one for belt with

cleats. The inspection of these idlers consists of: .

¢ Checking that they are always in place.

¢ Making sure that they are fixed correctly.

o The types without cleats should be well inserted in their supports.
e The types with cleats should be bolted firmly on the supports.

o Make sure that their shafts are not bent.

Figure 14 Return idler with cleats Figure 15 Return idler without cleats

Cleats (on certain types)
Make sure that their bolts are tightened and not worn out. Verify the holes in the belt to

make sure that they are not tearing it. Last of all; make sure that the cleats are not twisted.

Section 3 41 Slider and Idler conveyor
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3.6 GLASS BREAKER SCREEN

3.6.1 DESCRIPTION

MACHINEX Glass breaker screen is designed to offer high volume through-put and
increase your sorting productivity. The MACHINEX Glass breaker screen ensures steady
performance, cut down on man power use in sorting operation and maximizes efficiency. The
MACHINEX Glass breaker screen is using to sort commercial and institutional waste by breaking

glass and separating from the rest of the stream.

3.6.2 MAINTENANCE

The following will explain the maintenance required for a good functioning of the Glass
breaker screen. As explained previously, for a good follow-up of your equipment, use the

maintenance cards in an appropriate manner.

Before proceeding to the maintenance of your
equipment, be sure to respect all the security

measures.

Cleaning the machine

To keep the glass breaker screen running smoothly, you have to keep it clean. Cleaning
the speed reducer, the bearings, the chains and the shafts will help having an efficiency of the
separator. It is important to make sure that all the mobile parts are clear of fragments such as
paper, broken glass, crushed containers, paper strings, etc. We recommend cleaning the machine

once a day or more often if required.

Gear Motor and roller bearings

For the maintenance of these components, please consult their respective sections.

Chains and Sprockets

The safety guards on your chains and sprockets protect you from injuries, but they are
also protecting these parts from any pieces that might cause premature wear to them, so make
sure that they are kept in place. We suggest inspecting these parts once a week and going over

these few points:

Section 3 42 : - Glass Breaker Screen
' Maintenance
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3.6.2 MAINTENANCE (CONTINUED)

Chains and Sprockets

e Check for any pieces stuck in chains, clean them when needed.

o Check the tension of the chains, a misalignment of simply one shaft can slack some
chains and bend some others. Too much tension may cause the chain to break.

e Check the alignment of the sprockets, a misalignment may prematurely wear both
chains and sprockets. To check their alignment, look carefully at the inner face of
the chain, a shinny surface indicates an excessive friction between chain and
sprocket teeth.

We recommend lubricating all chains after every 40 hours of use with oil. It will protect

them from corrosion and wear.

Shafts
These parts of the separator affect the sorting quality of your equipment. It is very

important to constantly check them to make sure that there is no piece accumulating around the
shafts. Such accumulation may enlarge the shaft diameter and also reduces the opening between
shafts, the efficiency of your separator will be badly affected and it may cause serious damages to
the discs. We recommend checking these accumulations at least twice a day. Also make sure
that they haven't bent under excessive loads and that the disc welded on the shaft are in good

conditions.

Safety guards
Safety guards are installed on equipment to prevent injuries and, as mentioned earlier, to
protect rotating parts. Simply make sure that they are in place before starting your equipment.

Inspect them frequently to ensure that they are installed properly.

Section 3 43 Glass Breaker Screen
Maintenance
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3.7 PLASTIC PERFORATOR

3.7.1 DESCRIPTION

The perforation of plastic containers allows the recycling facility operators to maximize

their productivity and profitability. Therefore, the plastic perforator must perform in a reliable

way with a minimum of maintenance. The Machinex plastic perforators are made to process a

high volume of material and to deliver a quality product in a constant way.

3.7.2  CHARACTERISTICS OF THE MACHINEX PLASTIC PERFORATORS

The Machinex “plastic perforators are recognized for their minimum maintenance

reqﬁirement and for their sturdiness. Their design allows an easy access to the important parts to

reduce the delay of the maintenance periods. Furthermore, they are made to operate in security.

Characteristics of the plastic perforators

|

O O o0oooOgooood

Main body made of thick steel

Covers and safety guards on all driving systems

Capacity of up to 5 ton/hr

2 gear motors 3 hp.

Heavy duty bearings

Heavy duty drums equipped with teeth made of hard steel

Gas spring moving drum to flatten the plastic containers and reduce the volume
Operate with container up to 1 gallon size jug

A small disc screen underneath is part of the perforator to screen the smaller
particles. C

Section 3

44 Plastic Perforator
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3.7.3 MAINTENANCE

The following lines will explain the necessary maintenance steps to keep your plastic
perforator in good condition. As explain earlier, for a good follow-up of your equipment, use the

maintenance cards in an appropriate manner.

Before proceeding to the maintenance of your
equipment, be sure to respect all the security

measures.

Cleaning methods

To preserve your plastic perforator in good condition, you must first of all keep it clean. It

is important to make sure that there is no debris blocking the mobile parts.
Motor

For the maintenance of your motor, please consult the section 3.2 of this manual.

Bearings
The bearings of the plastic perforator need a particular attention. They must be cleaned

and lubricated regularly to assure a good performance.

Perforator roller

To keep the equipment operating properly, the components of the perforator need to be
inspected and cleaned on a regular basis. If the plastic perforator can not turn freely, the plastic
perforator will loose its effectiveness. In that case, take out any fragments that can jam this
rotation. A weekly inspection of the springs is also recommended in order to verify their
condition. The teeth must be in good condition, without cracks and too much wear and tear.

Always stop the machine and lock all the electric controls before doing these inspections

Chain
To verify the chain, immobilize the machine and lock the electric controls. Inspect all the
faces of the chain to find weaknesses. Also, frequently verify the tension, the alignment and the

lubrication of the chain.

Section 3 45 Plastic Perforator
Maintenance
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3.7.4 END OF STROKE STOPPER ADJUSTMENT

The plastic perforator consists of a fixed and a movable drum. The Figure 16 below shows
the shaft of the fixed drum as the item # 1 and the shaft of the movable as item # 2. Tﬁe mounting
is nearly identical on each side With the exception of the motorization side as shown on Figures
16 and 17. The movable drum slides on a linear bearing. The fixed part of the linear bearing is
shown as item # 3 on Figure 16. The movable part of the linear bearing is fixed to the carriage of
the movable drum. The gas spring, item #4, pushes the movable drum against the end stroke
stopper, item #6, when there is no material falling into the perforator. The drums are close to one

another to crush the entering material.

The end of stroke stopper limits the movable drum movement to' stop the gas spring from
going to its end of stroke. Because of the weight of the drums and the frequency of opening and

closing, it would damage the gas spring if it would constantly hit the end of stroke.
For the end of stroke rest support, adjustments are as follow (refer to Figure 18):

1. Unscrew each of the # 8 screws (on each side of the machine).

2. To allow the springs to stretch to the end of stroke, unscrew the #7 screw until the stopper
#6 doesn’t touch the movable carriage #9 on each side of the perforator. The movable
drum is always aligned with the fixed drum because the liaison mechanism #5 (Figures 16
and 17) serves to keep the alignment of the drums.

3. Prop up the support #6 against the carriages #9 on each side. Each nut # 7 has to be
propped up properly on the welded support face #10.

4. Bring each #8 nut at a D1 distance 0f 3/16” to 4™ from the #10 support face.

5. Without touching the #8 nut, completely tighten #7.

* With this procedure the end of stroke of the movable drum will not be the end of stroke of the
gas spring. Therefore, there will be %”to 5/16” of clearance before the end of stroke of the gas

spring which will increase their life expectancy.

Section 3 46 Plastic Perforator
End of stroke stopper adjustment
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3.7.4 END OF STROKE STOPPER ADJUSTMENT (CONTINUED)

Figure 16 Idler side of Perforafor

I

Figure 17 Motorization side of Perforator

Section 3 47 Plastic Perforator
End of stroke stopper adjustment
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3.7.4 END OF STROKE STOPPER ADJUSTMENT (CONTINUED)

Figure 18 Adjustment details of end of stroke stopper

Section 3 48 Plastic Perforator
End of stroke stopper adjustment
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3.8 CAN FLATTENER

3.8.1 DESCRIPTION

MACHINEX Can Flatteners are built rough, with quality materials, for a better efficiency

and a longer duration.

3.8.2 MAINTENANCE

The next lines will list and explain the maintenance required for the good functioning of
the Can Flattener. As explained previously, for a good follow-up of your equipment, use the

maintenance cards in an appropriate manner.

Before proceeding to the maintenance of your
equipment, be sure to respect all the security

measures.

Cleaning methods

To keep your equipement running fine, you have to keep it clean. Be sure that all the
mobile parts of the Can Flattener are free of fragments. Always stop the machine and lock the

electrical controls before doing any maintenance on the Can Flattener.

Gear Motor and roller bearings

For the maintenance of these components, consult their respective sections.

Chain

For a good maintenance of the chain, check if it is not put under too much tension. Check
the tension of the chains, specially the one between the two fixed rolls. Meticulously inspect the
internal and external surfaces of your chain. A shiny, worn or non-lubricated surface may indicate
an unusual rubbing of the chain. This rubbing may happen with the sprockets. To prevent chain
from corrosion, it should be lubricated correctly. Check if the chain is lubricated enough. Chain

must also be aligned correctly.

Sprockets

These parts do not require much attention, only a good inspection. Meticulously check to
find any cracks, corrosion or other damages. Also check that if there is no broken thooth and

verify that the sprockets are maintain in their position and properly aligned.

Section 3 49 Can Flattener
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Revision: 0 ey
06/05/09

3.4.4 MAINTENANCE

The next lines will enumerate and explain the necessary maintenance for a good
functioning of the conveyor. As explained earlier, for a good follow-up of your equipment, use

the maintenance cards in an appropriate manner.

Before proceeding to the maintenance of your
equipment, be sure to respect all the security

measures.

Cleaning methods

For a good maintenance of the apron and "z-shape" belt conveyor, you have to keep it
clean. A cleaning of the chains, of the belt, of the gear motors and the bearings will allow a better
control of the conveyor. It is important to make sure that the mobile parts are free of fragments

such as paper, broken glass, crushed containers, plastic bags, etc.

Gear motors and roller bearings

For the maintenance of these components, consult their respective sections.

Chains

For a good maintenance of the chains, check that they are not being ]:‘)ut under too much
tension (see tension of the belt). Be sure also that there is no accumulation of material in between
the links and the wheels. Inspect meticulously the internal and external surface of your chains; a
shiny, worn or non-lubricated surface may indicate an unusual rubbing of the chain. This rubbing
may occur between the chains and the sprockets or between the chain rollers and their iron angle
(or i-beam) rails, and is usually caused by a misalignment of the belt. Finally, to prevent
corrosion of the chains and to assure a good sliding of the chain rollers, lubricate them each week
with a mixture of 50% oil, and 50% diesel, applied with a brush. Be sure that all the cavities of

the chains are covered with lubricant.

Shafts

This part of the conveyor doesn't require much attention, just make sure that it did not
bend under excessive tension on the belt or under an excessive load. To check this point, look at
the shaft while it turns at medium speed, a straight shaft will turn on its axis while a bent shaft

will give the impression that it jumps and may cause vibrations when at high speed.

Section 3 32 Chain-Roller conveyor
Maintenance
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3.4.4 MAINTENANCE (CONTINUED)

Belt

A simple inspection of the belt would be to look at it carefully while it is turning to find
deformation or corrosion. The operators may make this kind of inspection at any time. The same
measure may be used to check the tension and the alignment.

For a more thorough inspection of the belt, check the followmg points:

e Check the pans to ensure there good cond1t10n (deformatmn and corrosion);

*  Are the bolts still tight and in good cond1t10n‘7

e Check the weld joints of the attachments agamst the chains;

e Check condltlon of cleats;

e Remove any dirt stuck on the belt .

_® Check the wear of the belt remforcement pxeces and on the nnpact shoes

o Is there a tearing aroﬂund the attachment holes, the cleats ag,d.-belt joint for EVC belt?
Sprockets .~ _ N

As. nientloned earlier, the Sprockets are used to drive and gulde the chains. These parts do
not require much attention, only a. good inspection. Check methulously to find any! cracks,
corrosion or other damages. Also check that all the teeth ar)gaﬁhere and verify that the soci;ket cap

screws maintain the sprockets in their position.

Take-ups ' S 5 R
The cham roIler conveyors are normally equ1pped with sliding take—ups For this kind of

take-up, follow these mstrucnons

e Are they maintaining the bolts tight? : _7
e The threaded rod shouid be straight and exem_pt of rust.

e The guide rods should be straight and exempt of rust.
If need. be, apply a mixture of 50 % oil, 50 % diesel (}n the take-ups to protect them from

corrosion and to help the sliding.

Section 3 33 Chain-Roller conveyor
Maintenance
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MACHINEX INDUSTRIES inc.

2121, Olivier Street
Plessisville (Québec)
GeL 3G9

Canada
M A[ ‘Gn IJHS Tln JNE SE X Tel: (819} 362-3281  Fax: (819) 362-2280

Customer Region of Waterloo
Plant designation CONTAINERS LINE
Drawing number PC-449L
Commission

Manufacturer (company) Machinex Industries Inc.
Power voltage 575V AC

Control voltage 120V AC/ 24V DC
Mechanical project manager SEBASTIEN ROY

Electrical project manager YANICK SAVARD
Responsible for project DAVID MARCOUILLER

Edit date 2009-05-05 by (short name) MARCL Number of pages 58
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- WIREING MUST BE TECK CABLE WITH ALUMINIUM
CONNECTORS, STAR-TECK OR EQUIVALENT APPROVED

- POWER WIRES FROM VFD'S MUST BE WIRED TRCUGH
SEPARATE CABLES FROM STANDARD MOTORS

- CONTROL WIRES MUST BE WIRED BY SEPARATE
DIFFERENT VOLTAGE IN DIFFERENT CABLES

- UNLESS OTHER SPECIFICATIONS, FIELD WIRING
MUST COMPLY WITH ALL APPLICABLE LAW IN FCRCE

AT TIME OF jJOB

- ALL JONCTION BOXES (3B} ARE SUPPLIED BY MACHINEX
EXCEPT THOSE REQUIRED FOR FIELD WIRING THAT
NEEDS TO BE SUPPLIED BY THE ELECTRICIAN
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- WIRING MUST BE TECK CABLE WITH ALUMINIUM
CONNECTORS, STAR-TECK OR EQUIVALENT APPROVED

- POWER WIRES FROM VFD'S MUST BE WIRED TROUGH

SEPARATE CABL

- CONTROL WIRES MUST BE WIRED BY SEPARATE
DIFFERENT VOLTAGE IN DIFFERENT CABLES

= UNLESS QTHER

MUST COMPLY WITH ALL APPLICABLE LAW IN FORCE
AT TIME OF JOB

= ALL JONCTION BOXES (JB) ARE SUPPLIED BY MACHINEX
EXCEPT THOSE REQUIRED FOR FIELD WIRING THAT
NEEDS TO BE SUPPLIED BY THE ELECTRICIAN

ES FROM STANDARD MOTORS
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KINERGY DRIVEN VIBRATING FEEDERS
The contents of this Feeder Manual are the Copyright © 1981, 1987, 1999 of
Kinergy Corporation, Louisville, Kentucky, U.S.A. All vights reserved.
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Rev. March, 1999
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KINERGY DRIVEN VIBRATING FEEDERS INDUCED CONVEYING
The contents of this Feeder Manual are the Copyright © 1981, 1987, 1999 of
Kinetgy Corporation, Louisville, Kentucky, U.S.A. All rights reserved.

IM-KDE-161-HD
Rev, March, 1999

KINERGY CORPORATION
7310 Grade Lane
Louisville, Kentucky 40219
Phone: (502) 366-5685
INSTRUCTION MANUAL
FOR
KINERGY DRIVEN VIBRATING FEEDER
OPEN TROUGH OR DUST TIGHT

LIGHT, STANDARD, HEAVY, AND EXTRA HEAVY DUTY TYPES

INSTALLATION OPERATION MAINTENANCE
1. PRELIMINARY INSPECTION

Damage in Transit - Examine the unit(s) carefully for any damage in transit.
The Vibrating Feeder is usually shipped as a complete assembly and should be
visually inspected for physical damage. Normally, auxiliary items such as extra
tuning plates, flexible socks, isolation springs, electrical controls, or the like, will
be packed in separate cartons. If so, they should be inspected for loss or damage.

If a discrepancy is noted, notify the transporting carrier immediately and advise
your local KINERGY Representative,

Missing Parts — Check the packing slip carefully upon arrival. Any missing parts
should be immediately called to the attention of the transporting carrier and your
local KINERGY Representative.
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INSTALEATION ( _,

Confirm that the proper “Interface Layout” of the feeder’s installation into the
material handling system has been made. (See Section V.) Then, refer {o the
feeder’s outline drawings and proceed as follows:

A,

Lifting — All units should be lifted by connecting to the feeder's
counterbalance. Lift by attaching to the side brackets used for the
mounting of the isolation springs.

If it is necessary to hoist the unit by the feeding trough, confirm the lifting
force is fully distributed, or spread out, along its Jength.

Installing and Securing — The feeder will be of the “counterbalanced”
type. The feeder is supported by isolation springs installed on the
counferbalance.

Set the feeder into position by means of blocks under the counterbalance.

Obtain reasonable alignment with the material’s input and discharge ports.

Maintain a vertical clearance of at least 2" with surrounding or underside

fixed equipment or ebjects. Also, make certain a clearance exists to

service the vibratory motor and to remove it. When flexible sccks are

utilized, a vertical clearance of 2" is recommended at the point of C)
connection.

Vibrating Feeders of the heavy or exira heavy designs are always
recommended to be supported from undemeath on compression springs.
However, they can be suspended by overhead springs from above
provided no large impact or high shock loading will be encountered. The
following comments apply to each of these two supporting methods.

1. Undersupport — These units are normally supplied with steel coil
or rubber compression type isolation springs. In either case, the
compression spring or mount should be checked to ensure it has
been properly seated and stands vertically “plumb”.

a. For steel coil springs, the internal diameter of the spring
will slip over and around an internal, circular sleeve which
is located on both the top and bottom mounting plate.

b. Rubber mounis — Insert the round hole of the mount and
slide it info its centered retaining peg.

Before permanently fixing the bottom mounting plate, the
compression springs should be checked fo confirm that they

)



are standing vertical and that they are not tilted in any
direction.

Overhead Springs - When the Feeder is suspended by cables
from above, the steel coil or rubber type isolation springs are
usually supplied with a top, circular cap and eye bolts. The
isolation spring should always be located at the top of the
suspension point. The threaded shank of the eye bolt permits
vertical adjustment to ensure proper load distribution at each of the
points of suspension.

Standard, stranded, steel type, flexible cable may also be needed.
If's0, it should be “sized” in accordance with the load rating per
isolator shown on: the outline drawing. Thimbles will be required
al the bends of the cable. It is good practice to laterally shim any
“jaw-eye” comiections with round washers to held the “eye bolt” in
the center of the jaw. All of the suspension cable points should
have approximately the same length. This wil] assure that the
appropriate portion of the load will be carried on all of the
suspension points.

When looking into either end of the Feeder, the overhead springs
should be vertical or slightly sloped outboard from the axial
centerline of the Feeder. Preferably, the outboard slope of the
suspension should be less than 15° from the vertical. Slopes up to
30° may be tolerated. However, field adjustment of the load
distribution will be more sensitive, and higher loads on the
isolation springs and the cable can be expected.

At start-up, these support points should all be checked for lateral
whip in any suspension cable. If whipping does occur, adjust the
eye bolt upward or downward {(while the Feeder is vibrating) until
this whip has been eliminated. This will correct for improper load
distribution.

WARNING: Do not use the overhead type of suspension when
high impact or shock loading can occur. For this type of
loading, support the Feeder from underneath on compression
springs.

Further, an overhead suspension must have appropriate safety
cables or underside “stops™. This kind of suspension must have the
proper maintenance attention to ensure its safety over the years
ahead. (See Figure 13.)



Trough Slope — It is preferred that a slight decline be maintained even on ( \
horizontally mounted units. This is particularly true when a high head

load is expected at the inlet which could cause that end of the Feeder to

settle more under load, thus, possibly causing uphill feeding.

A purposely declined trough installation should slope at least the
declination angle shown on the outline drawing. Shimming under the inlet
end compression springs or adjusting the overhead eye bolt can provide
the propet feeder trough slope.

When the feeding is uphill, confirm that the angle of inclination does not
exceed the one shown on the outline drawing.

Locating the Feeder Under the Outlet of a Bin — When the Feeder 18
mounted directly under a storage bin, the inlet of the Feeder must be

properly “interfaced” as described in Section V of this manual.

Vibratory Motor Inspection — The eccentric weight covers should be
removed and the holding bolts on both ends of the input motor checked to

make certain they are snug tight.

The conduit box of the motor should be inspected to ensure it has
been properly packed and that it is secured to the motor’s center j
frame, (

The motor must be greased. Only Chevron SRI-2 (preferred), Texaco
Premium RB, and Unirex N-2 (Humble Oil) lubricants are recommended.
(See the included greasing schedule). Lubricants must be applied by first
removing the grease plug and then pumping grease into the fitting. When
clean grease is emitted from the open plug, the bearing is properly
lubricated. It is good practice to run the input motor for 10 to 15 minutes
with the grease plug removed to allow any pressure built up in the
bearings to relieve.

DO NOT OPERATE THE FEEDER UNTIL BOTH BEARINGS OF
THE VIBRATORY MOTOR ARE CONFIRMED TO BE
ADEQUATELY GREASED AND THE CONDUIT BOX HAS BEEN
FULLY PACKED AND PROPERLY SECURED TO THE CENTER
FRAME OF THE MOTOR.

Vibratory Motor Wiring and Rotation — The input motor is electrically
wired in the same manner as any standard dual or single voltage, A.C.
squirre! cage, induction type motor. (See Figure 22.)

1. The incoming power leads to the motor should be of rubber
sheathed, stranded wire cable. The cable can be enclosed in a & )
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flexible metal conduit if required by a local code. i should be at
least 4'-0" in {lexible length. The flexible cable or conduit should
pass from the rigid conduit over to the mounting assembly, and
then to the conduit box of the motor. (See Figure 22) This will
prevent wear of the incoming power cable or flexible conduit
caused by rubbing against the motor’s mounting assembly when
the Feeder is vibrating.

CAUTION: Any explosion-proof type flexible conduit must be
mounted perpendicular to the longitudinal centerline of the
Feeder’s trough. This avoids excessive siress on the motor’s
conduit box and a restriction to the motor assembly’s vibratory
movement.

2. The conduit box of the motor must be totally stuffed with
packing. This prevents the leads from “working” within the
conduit box when the unit js vibrating. The packing recommended
is Johns-Manville “dux-seal” (normal) or “tran-o-scal” (higher
temperature).

The internal wall surfaces of the conduit box should first be lined
with this packing, and then the motor leads coated. The leads
should then be pressed into the conduit box to make them totally
immersed in the packing. - Attention is called to the second half of
the conduit box, which must also be totally stuffed.

3. On single motor units, the motor rotation is as shown on the
outline drawing and as shown in Figure 33, However, if two
motors are used, their rotation will be in opposite directions as
shown on the Feeder’s outline drawing.

4, The warranted amperage rating of the vibratory motor(s) is
listed on ihe unit’s outline drawing. However, the best steady
state over-current protection will be achieved by measuring the full
load current of the motor while feeding the rated amount of
material. Select an overload relay heater rated as nearly as possible
to this foad current, which still avoids nuisance tripping. If the
motor current exceeds the amount shown on the unit’s outline
drawing, the local KINERGY Representative should be consulted.

Electrically Connecting the Adjustable Feed Rate Contrel — When an

adjustable feed rate control is supplied, it will usually be a "variable
voltage" type of either a Manual Variable Auto-Transformer or & Silicon
Controlled Rectifier (SCR) unit. The SCR is specifically utilized when the
automatic “follow” of the feed rate by a process control signal is required



or when multi-point remote control is needed. Both the auto-transformer
and the SCR will be reviewed.

1. Manual Variable Auto-Transformer — The transformer should
be wired to the load side of the line starter, and its output should be
connected to the proper terminals of the vibratory motor. Unless
specified otherwise, it is supplied in a NEMA 1 (general purpose)
enclosure. 1f the atmosphere is dusty, a NEMA 12 (dust-tight)
enclosure is recommended, If the atmosphere contains moisture or
if the area is washed down occasionally, a water-tight (NEMA 4)
enclosure is recommended. NEMA 7 and 9 explosion proof
enclosures are required for hazardous locations. Do not build a
second enclosure around the provided transformer enclosure.
This will reduce its heat dissipating capabilities and cause
premature failure. Use an “open” type transformer for installation
in larger panels.

The transformer dial markings
indicate the percentage of the

applied voltage, but not the percent
feed rate. Usually, the motor will not
start on less than 60% voltage if
wired per diagram AE-100. If this is
objectionable, a timer and second
contactor can be inserted to
automatically accomplish an assured
full voltage start (see diagram
AE-101). Once started, the motor Fig. 1: A manual, variable
will continue to run at voltages down auto-transformer.

to approximately 30%, but “zero

feed” will have occwired at approximately 35% of the dial

marking. “Zero feed” does not align with zero veltage on the
transformer dial.

2. Silicon Controlled Rectifier Control (SCR) — The unit should be

wired to the load side of the line starter and its output should be
connected to the specified terminals of the vibratory motor. The
incoming control signal is wired to the respective terminals
indicated on the electrical schematic drawing provided (see AE-
116). Ifthe control cable is 100 feet or longer, shiclded cable
should be used and/or strengthening the incoming D.C. signal may
be needed.

The wrong input phasing is corrected by reversing any two
input power lines (L1, L2, or L3). To reverse the motor
rotation, interchange any two output lines (T1, T2, or T3).

)
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Branch Protection

Manuwol Variable Auto-transformer
(see rote 3)

: C.B. or F.I. !
: 0L :
T £ i
LT —@ | L {1 !
1 |
| E oL I
L2 —./T\.———o-«-—| ; r!
| |
| |
E oL {
L3 —@ @&——1| ;
!
f
[
L
: == Control Voltage Transformer
(when requiredd
Fuse 5 e
pie
E
(Nete 2
o~ ] 0 AMP Fuse
{ {Input) CJumper Qutputd> Rating Ratlng
j\/ KO-216BU-3 1-1-1 4 3-3-3 5 5

KO-226U-3 1-1-1 4 3-3-3 io i

KO-246BU-3 1-1-1 4 3-3-3 19 20

KO-1256DU~3Y 4-4-4 1 3-3-3 28 30

NOTES:

L. Connections shown are for CW (0 to 1000 rototion with knob on base end (opposite
of wlper?> of ‘transformer.

2. all marual voarloble auto-transformers that are supplied with nameplates that
read 240V con be properly applied to the followlhg m accordance wlth this
schemoticl 200V/50HZ, 380V/S0HZ, 460V/60HZ, S7SV/E0HZ. Amp rating
of manual varlable auto-transformer is the seme for all ochove voltoages.

3. The fuse supplied with the transformer is mounted inslde the enclosure.

1-FV non-reversing linrestorter (by others unless specifiech.

I-Manual verioble auto-transformer (by Kinergy when specified).

NOTE: This schematic represents the least initiol cost, but it does require the

operator to turn the dlal to neor full voltage for each “starting’ of the

unit. (see AE-10] for correctlve comparison) :

REV.| DATE DESCRIPTION FILE DATA H :

R - Kinergy Corporation

A\ CHECHED MANUAL VARIABLE AUTO-TRANSFORMER )

2 ENGNEER fik__ Electricol Schemotlc for Adjustahle Raete

A - St Controt for any Kinergy Driven Vibratory

LA FLE K. Machine
A B0, 40, W . AE—100 EXR
e S B S/ s o
50. M. :




Lr
s
o
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A
-

T Exeitor
Tp (Motor)

III3

S -~ FV Start

Mechanical

R - Run
A - Isolate

NOTE: "Start" &

Interlock h:s
11

Y"Run" must be same

WARNING:

Motor must mot reverse in
rotation as it shifts from
full voltage start to run
voltage.

COMPONENT LIST:

1 - FV Reversging Linestarter
electrically & mechanically
interleocked with three interlocks
on "Start' contactor, with one
interlock on "Run' contactor.

I - 2P Contactor for isolation

1 - Pneumatic Timing Relay with
one instantaneous contact.
One N.0. {(delay close), one
N.C. {(delay open)

stroke, woltage coutroller.

|=S phase relationship.
! I ~ Ianput Excitor must not
ALY Control Transformer J — Jumper reverse.
(when required) 0 ~ Qutput oL
. o
Fuse Stop SEE£F il
e Bl t:: T (1)
"open Al A
Pty —@
close { B/
N
&
SEQUENCE:

1. "Start" PB depressed. .
{a) Timer édnergizes & commences time

delay (usually 1 to 2 seconds).

(b) "Start" contactor energizes,
. After time delay (5 sec. max.), timer
operates.
(a) "Start" contactor de-energizes.
(b) Isolation contactor "A" energizes.
(¢) "Run" contactor emnergizes.
"Stop" PB depressed. Circuit is totally
de~energized and resets.

This 1s the recommended Electrieal Schematic for autoe-transformer type adjustable

FILE DATA L]
o Kinergy Corporation
CHECKED
ENGINEER FOR  FULL VOLTAGE START ARRANGEMENT FOR CONTROL
SCAE - . CIRCUITS USING MANUAL VARIABLE AUTO-TRANSFORMERS
FILE NO.
£O. NO. DWGE. NO. AE-101 REV. NO.
SEfUAL NO. THIS DRAMNG N DETAL ANOOESIGN 1S THE PROPERTY-OF KINERGY CORPORATION, AND 15 LOANED WITH THE
SO, URENI?JEMRESTSE?ON&&T‘&T Erg Irs NOT TO8E USED IN ANYWAY THAT £S HARMFUL YO KINERGY OORFORATION, AND 1§ TO 8§
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BRANCH CIRCU
PROTECTION

IT

Lz —® @

F£A

SCR. Adjustoble Rote Control

T2/ EXCITOR

AC, squirrel
coge motor
(See outline
drawing of
unito

(Motor:

||i Manual potentiometer

for remote mounting

NATES:

1. SCR unit is only provided by Kinergy, The branch circuit protection
and line storter are normolly not included,

2. All 8CR wnits have an inherent ‘fFull voltage start’ feoture,

3. If two motors are used, the overload reloays should be connected
in series so both motors are de-energized

I
] I
I I
; 25 [0 © : i ;';?g—\_:
26 [0 © —— )
| AN 3
| 27 |0 ¢ =7 =
; 29]o o L +
| 30 (o0 é L] - 4-20mA
b i T__““ *¥Input slghol connectlons
provided as stondard on
=== [UNTROL T?ANSFURMER all units, Usuelly, it is
rm (WHEN REQ’D> 4 o B0 mA,
FUSE a
TDP | START %lll
STDP | ¢ oL
e o j @ it
E

REV.| DATE | DESCRIPTION FILE DATA H .

T — Kinergy Corporation

N CHECKED

i LR fR Electrical Schematic for Adjustoble Rote

AN SCRE SLR., Type for any Kineraoy Driven

N N K. Vikratory Machine

NEE 20. M. mew.,  AE—116 [rev. w0, ...

ﬁS SERUL HO. THS DR N DETAL NG TX6% 5 THE PROPERTY OF KINERGT CORPORATEN AHD 5 CORMED WITH THE UNCERSTROIG
TH T IS ROT 70 € USED M AC DY THAT B RS TO HERSY CORPORNIEN 4D 1T IS T 25 RETLRMED LK

N $0. 40, FEQUES1.




Branch Protection

Automatic Pulse

1
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The front of the SCR control panel is usually equipped with a
manual potentiometer and a selector switch. The three positions of
the switch are: “Auto”, “Local”, and
“Remote”, In the “Auto” position,
the unit operates automatically from
an input signal, In the “Local”
control and “Remote” control
positions, the unit operates from
either the manual potentiometer on
the panel or from one at a reniote
location, respectively.

All SCR contrel units have an
automatic “full voltage start”

feature.

Figure 2: An SCR type of
The SCR enclosure should be “Variable Voltage”
qualified for the environment in control.

which it is installed. Unless otherwise specified, all units are
supplied with NEMA 4 (weather-proof) enclosure. Explosion
proof NEMA 7 or 9 enclosures are also available when they are
needed.

IMPORTANT NOTE: An Instruction Manual for the SCR type
of “Variable Voltage” Control has been separately provided.

H. Accessories {When Supplied or Specified)

1.

Fiexible Socks — The {lexible sock should be slipped over or
wrapped around the “socking neck” and the drawband or bolting
bars tightened. These bolted connections are normally mounted on
their respective socking points for shipment. If a material is dusty,
it is recommended that some caulking sealant, such as Daps Butyl-
Flex, or equivalent, be applied to the neck before the sock and the
drawband are applied. Wrap-around socks also require caulking in
the vertical seams. This will provide a good dust seal. Proper sag
in the inlet sock is required. At least a 1" lateral sag is suggested.
Lateral sag is less important in the outlet sock, but it should allow
the trough to vibrate freely.

Gates — The gates are normally factory mounted and should be
checked for proper operation. Air cylinders or power operating
devices will require flexible connections that fix first to the feeding
trough and then pass over to the operating device. The flexible
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length should be about 4'-0" and observed for any excessive whip
when the Feeder vibrates.

3. Spray Nozzles — Almost always, the spray nozzles and their piping

are non-vibrating. The entire pipe circuit is separately supported
by the structure adjoining the Feeder.

PRINCIPLE OF OPERATION

The Kinergy Drive System utilizes a motor with a “free force™ input, and is
combined with the output of sub-resonant tuned drive springs to power the
vibrating Feeder. Stated differently, rotating eccentric weights installed on the
extended shaft of the motor(s) sustain the action of the stiff, strong, reactive
power producing drive springs. Tt is the most versatile and “energy efficient”
vibratory drive system Known.

The vibratory motor is of the A.C. squirrel cage, induction type. It is important to
realize that the vibratory motor supplies only a fractional amount of the tota]
driving force required to power the Feeder. The “kinergy” producing drive
springs supply most of the required driving force. The term “kinergy” is defined
as the specific kinetic energy developed by a spring’s motion during the drive
portion of its cycle. Therefore, the total input power to the Feeder is a
combination of both the vibratory motor and the kinergy producing drive
springs. (See Figure 16.)

A, Sub-Resonant 'l‘m_ﬁng

Since the Feeder always vibrates at the running speed of the motor, the
actual *“Natural Frequency”’ of the drive springs cannot be seen, or visually
realized. Nonetheless, it does play an important role in how the Feeder
performs under Joad.

When the Feeder is in the empty or “no load” condition, the Natural
Frequency of the drive springs is markedly above the maximum motor
speed. For example, if the motor has a full voltage top speed of 855 RPM,
the Natural Frequency of the drive springs would be approximately

950 CPM (or RPM). Then, as material load is applied, the Natural
Frequency decreases as a result of the added weight or load to the
vibrating trough. This causes the drive spring’s frequency to decrease and
approach the speed of the vibratory motor. The result is the drive springs
inherently work harder under load because their natural speed (frequency)
is now more in unison with the motor’s top running speed. This is called
“Sb-Resonant” tuning. “Sub” means “under”. Resonant means “Natural
Frequency”. Therefore, “Sub-Resonant” tuning atways maintains the
motor’s speed under the Natural Frequency of the stiff drive springs. This

12
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is the reason the Feeder will not markedly change its operating stroke from
“No Load” to “Full Load”.

Mechanical Tuning Adjustments

Removing bolted “tuning” weights or adding more of the stiff drive
springs increases the kinergy producing drive spring’s Natural Frequency.
This will decrease the Feeder’s “no load” or empty stroke value.
Conversely, adding tuning weights or removing drive springs decreases
the drive spring’s Natural Frequency. This will increase the no load or
emply stroke value. (See Figure 23.)

When the vibratory Feeder is extremely heavy, adjusting the tuning plates
may have little effect. In those instances, steel coil drive springs are added
to reduce the “no load” stroke. To increase the "no load" stroke drive
springs are renioved,

The ability to feed a load on the Feeder's trough is a function of the
amount of eccentric weights instailed on the motor, Increasing their
output improves its [oad-carrying capability. If the eccentric weights are
increased, the unit should be “back-checked” in the “no load” condition.
If the stroke of the trough in the empty condition is too high, it should be
reduced by removing tuning plates or adding more drive springs.
Otherwise, unnecessary maintenance could be experienced. (See Figure
24.)

Flat bar type stabilizer springs act as “guides” for the steel coil drive
springs. On some smaller or light weight Feeders, these leaf springs also
perform the function of “‘drive springs™.

The prescribed operating “no load” stroke value is shown on the Feeder’s
outline drawing. This stroke length should be adhered to for the operation,
tuning, and maintenance of the Feeder, When a lower stroke will achieve
the wanted output, use that stroke as the operating limit.

Effect of Field Modifications

Unauthorized modifications to the Feeder should not be made because it
could inherently void Kinergy’s expressed warranty. This is particularly
true when the change adversely affects the structural integrity,
performance capability, or the safety of the Feeder’s operation.

Kinergy does recognize the occasional, practical need for acceptable
changes to better adapt the Feeder to the “actual operating conditions” in
somie applications. Examples of this would be the addition of a liner in the
trough, adding a needed trough divider, or adding a cover over the trough.
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Consequently, the resulting effect of a Kinergy approved field ( )
modification to the Feeder should be discussed.

Adding any “fixed” (bolted or welded) weight to the trough member or the
counterbalance will cause an increase in the stroke for the no load or
empty condition, Removing “fixed” weight will cause a decrease in that
stroke. Therefore, field modifications to the trough or the
counterbalance member may require a complete mechanical
“retuning” of the Vibratory Feeder. Generally, added weight by a
trough modification is compensated for by removing tuning plates from
the counterbalance assembly. The opposite is true for trough weight
reductions. After the modification is made, the *no load” or empty full
voltage stroke of the Feeder must be confirmed. The stroke must be
refurned to its proper amount by the adjustment of tuning plates or drive

springs.

QOperating Yersatility

To achieve a successful application, the design of the Vibrating Feeder
will usnally be only part of the assignment. The other aspect will depend
upon how the Feeder is operated. In some applications, this will make the
difference between success and failure.

The Kinergy Drive System, which makes the Feeder vibrate, provides the C )
most operating versatility. This is accomplished by conscientiously -~
making the needed mechanical type of adjustments during the “start-up”

stage to better adapt to the actual feeding conditions. When it’s needed,

the simple method of electrical control can be utilized to manually or

automatically change the feed rate while the Feeder is in operation.

Repetitive Starts and Stops

Since the vibratory motor accelerates and decelerates independent of the
stiff kinergy producing drive springs, the Feeder can be started and
stopped frequently, under full head load, without harm to the vibratory
machine. The repetitive starts and stops can be up to 5 times per minute.

Smooth and Quiet Operation

A properly tuned and operated Kinergy Driven Feeder generates
essentially the same amount of vibratory stroke from no load to full load,
with full voltage applied to the motor, and shows a continual decrease in
stroke when the applied voltage is gradually reduced or when the motor is
de-energized. The Feeder will vibrate very smoothly and operate very
quietly. Usually, only the mild whine of the motor is all that is heard
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when it is vibrating, (Sometimes the steel coil isolation springs will have
a slight chatter which is permissible.)

G. The “Look and Listen” Check for Maintenance

By observing the “no Joad” stroke occasionally, the scheduled greasing of
the input moter, and tracing and correcting any noise in the unit’s
operation, the Feeder is properly maintained. In short, just routinely
“Look and Listen” to the Feeder to maintain it. Even though the Feeder
continuatly vibrates, it should not require much maintenance.

CHARACTERIZING THE MATERIAL BEING FED

Normally, the more “rigid” and dry the material, the better it will feed with a
vibralory action. When vibrated, the fed material will appear to settle downward
or vertically densify. This happens because the vibratory action reduces the
material’s “inter-particle” friction. There are many different kinds of materials
that can be fed with vibration. To better understand their feeding characteristics,
the material can be classified as “Unit Pieces”, “Bulk Solids™ that have “Flake”,
“Floodable”, or “Generally Granular” type particles, or are “Liquid Laden™,

A, Unit Pieces

These are whole solids that are a complete
enfity, Examples are tomatoes, apples,
foundry castings, boxes, cartons, filled bags,
metal stampings, briquettes, or wooden logs.
(See Figure 3.)

In some applications, unit pieces need 1o be
fed as fast as possible. For instance, husked
cobs of comn in a food plant. In these
situations use the maximum stroke capability
of the Feeder.

Fig. 3: A steel casting is an
example of a “Unit Piece”,

However, when unit pieces make unwanted noise, or are being
damaged while being fed, reduce the feeder's trough stroke to the least
amount that’s practical. Then, let the mat depth of the fed material to
proportionately increase to achieve the wanted capacity.

Sometimes unit pieces with comparatively large flat surfaces are coated
with a liquid. For example, water drenched diced carrots in a food plant or
oil coated metal stampings. When they are, a trough liner to break the
liquid’s surface tension will probably be required.

15



Identifying Bulk Solid Particles as “¥lake”, “Floodable”, or ( "‘“}
“Generally Granular”

This kind of materia! is made up of “particles” that can be grouped into
three categories. Most of them are best fed with the deepest mat depth that
can be practically obtained combined with the least amount of vibratory
stroke. '

1. Flakes — These are flat shaped particles
or strands that are usually fibrous and
they will compress when squeezed by
hand. Wood bark, shavings, or chips are
examples. Others are glass fibers,
polystyrene film, refuse derived fuel
(RDF), bagasse, shredded rubber tires,
metal turnings, brass needles, stranded
insulation, tobacco shreds, or the like. Fig. 4: Wood bark typifies

(See Figure 4.} “Flake” type particles.

To feed deep mat depths, the stroke length needs to be adequate to
penetraic through to the top layers.

2. Floodable — The particles are very {ing
and dry. They easily aerate so they are
said to be “Floodable”. The name calls
attention to their being able to flow
uncontrolled unless the proper
precautionary measures are taken., A
particle size sraller than 100 mesh and
less than 2% moisture content more
'specifically describes this kind of bulk
solid. Hydrated lime, fly ash, kaolin Fig, 5: “Floodable™ materials
clay, pesticides, virtually all the different gz very fine and dry.
“dusts” from collectors, acetylene black,
stucco, bentonite, talcum powder, diatomaceous earth, cement, ink
dyes, carbon black, powdered milk, dextrose, powdered sugar, or
anything similar, exemplify bulk solids that are “Floodable”™. (See
Figure 5.)

To avoid creating dust by aeration, purposely utilize a minimal
operating stroke and proportionately increase the mat depth as
much as practical 1o achieve the wanted capacity.
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3. Generally Granular — Bulk solids
that do not qualify as being either a

“Flake” or “Floodable” are in this
group. The particles are typically
granular in texture and often have
lumps in their size distribution. Coal,
limestone, gypsum, sawdust, bottom
ash, rice grits, salt, bone meal, corn

gluten, soybean meal, granulated Fig. 6: A granular texture,
sugar, fertilizer beads, molding sands,  usually with lumps, denotes a
and potash denote the General “Generally Granular” type of
classification of bulk solids. (See bulk solid.

Figure 0.)

To minimize impact type of abrasive wear, or if the material is
sticky and adhesive, avoid dropping it into an empty trough at the
Feeder's inlet. To accomplish the needed capacity, feed the
material as slowly as possible and let the mat depth proportionately
increase to its practical limif.

Liguid L.aden

When a bulk solid becomes saturated with a liquid, it approaches the
characteristics of a slurry. An example is water laden boiler bottom ash
from burning a solid, waste type fuel in a Power Plant.

Some shredding operations utilize water sprays to facilitate their
operations. When they do, the discharged, shredded material can often
have an excess amount of water. If the installation is outside, and
subjected 1o the weather conditions, precautions must be taken to avoid the
“freezing” of the liquid to the Feeder’s trough surfaces during the winter
months.

Since a liquid such as water does not feed by a vibratory action, the Feeder
is purposely declined at least 2 degrees. This downward slope permits the
liquid to flow and drain along the length of the feeding trough.

When feeding materials with excess moisture, it is best to accumulate an
appropriate mat depth to enable the material to feed at about the same
speed as the liquid is flowing or draining down the trough. To feed faster,
increase the stroke or consider declining the Feeder a few more degrees.
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INTERFACING WITH OTHER EQUIPMENT

This involves the reasonably conscientious coordination of the Vibrating Feeder
with the adjoining equipment. The fed material must properly flow into and out
of the Feeder, In other words, the Feeder must be properly adapted to this portion
of the “Material Handling System”. The resulting combination should not be
detrimental fo the performance or mamtenance of any of the “interfaced”
equipment. If specified in writing and tlie necessary information is provided,
Kinergy will prepare the proper interface drawings. Otherwise, it is the
responsibility of the installation designer (purchaser or “others™) to properly
coordinate the interface of the Feeder to the adjoining equipment at its inlet and
outlet.

The inlet of the Kinergy Feeder will most likely be “interfaced” with a supply
chute, storage bin, hopper, the outlet of a crusher, or the like installed above it.
On the downstream end, the fed material should be able to discharge without any
restrictive obstruction.

When the Feeder is installed under the outlet of a storage means such as a bin or
hopper, the “interface” should be as shown in Figures 7 and 8. This can also be a
transfer chute that can occasionally back up and fill with the material to be
fed. When the chute temporarily backs up with material, it immediately N
becomes a storage means which vertically flows with the same characteristics (
as a hopper or bin. For these storing situations, the length of the bin’s outlet

should not exceed 1.25 times the anticipated mat depth. The slant length of the

45° sloped rear baffle is equal to the mat depth at the bin’s outlet as shown in

Figure 7. The 1/4" (preferred) to 3/8" vertical clearance with the Feeder’s trough

bottom as seen in Figure 8 must be maintained. When used, the needed

longitudinal skirtboard clearance with the trough is denoted in the same diagram.

BIN OUTLET LENGTH
126 MAT DEPTH

ANGLE CF
eRE.F‘OSE

Fig. 7: Interfacing with a storage bin at the Feeder’s inlet. ()
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Fig. 8: The needed rear baffle configuration and skirtboard clearances in
the “no load” condition.

IMPORTANT NOTE: When big “Unit Pieces” or large “Flake” type
bulk solids are being stored, a mat depth gate that is a vertical sliding plate
may not be practical. Further, and quite often, the downstream sidewall of
the storage hopper will almost always be omitted. For guidance on how to
best control the fed mat depth of these kind of materials, contact Kinergy.

A more detailed explanation of interfacing with storage bins is available. Ask
your local Representative or Kinergy for a copy of the yellow paged Bulletin
IL-KDF entitled, “Interfacing Vibrating Feeders”. It can be found in any
Kinergy equipment catalog.

Consult Bulletin IL-KDF for applying Feeders to storage bins with *“long slot”

type openings. Do the same when the Feeder is combined with a “dump hopper”
or instailed under the long slots typically used with flat bottom type surge bins.

ABRASION, CORROSION, AND LINERS

Each of these subjects deserves a brief discussion.

A, Abrasion
Abrasive wear from “sliding” needs to be differentiated from abrasion
caused by “impacting”,

As amaterial is being conveyed, minimal sliding abrasion takes place
because of the gentle “pitch and catch” action of the vibratory movement,
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This is the reason vibrating feeders are preferred when very abrasive (L\
materials are to be fed.

Impact abrasion occurs when the incoming material strikes an exposed
surface. When this repeatedly happens, the wear will be considerable.
This is why liners are used at the inlets of some feeders. To minimize this
type of abrasion, the material’s vertical free fall can be decreased by
allowing it to slide down a chute or have it impact on ils own particles as
is cleverly done with the use of a so-called “rock box”. Other ideas are
stated in the “Trouble Shooting” portion of this manual.

Corrosion

If the material being fed is corrosive, the feeder’s trough surfaces need to
be properly protected. For instance, trough liners must be completely
sealed. When corrosion is coupled with “sliding™ abrasion, the potential
of the abrasive wear compounding the corrosive action needs to be taken
into account. It would be the same as continually rubbing the rust offa
corroded water pipe. Therefore, when the material is both abrasive and
corrosive, the corrosion dictates the trongh construction or liner selection
and not the abrasive characteristic.

An example is feeding wet coal that has some content of sulfur. If an AR. =
liner is used, it will appear to excessively wear, Actually, the difficulty ( )
stems from the moisture in combining with the sulfur in the coal to form a

weak solution of sulfuric acid. This acid corrodes the surfaces of the AR,

Consequently, it rubs off very easily. Therefore, a stainless steel liner

would be the correct choice because it eliminates the corrosion, and the

hardness of ifs surface easily contends with the minimal sliding abrasion.

This is the reason a thin stainless steel liner may not require replacement

throughout the life of the feeder in many coal handling applications.

Liners

The conveying troughs of the feeder can be lined with “abrasion resistant”
{A.R.) plate or other alloys such as stainless steel. Ceramic brick, rubber,
polyurethane, UHMW, or the like, are also available.

When the liners are made of metal, they are always recommended to be

“plug” welded through relatively small holes as compared to being bolied.

The life expectancy of the vibrating feeder is well beyond 20 years. Over

this time period, a bolt holding a liner can come loose. When it does, the

feeding trough is usually filled with material so it isn’t readily accessible

o maintenance persomnel. Consequently, and as a practical solution, the

flat heads of the bolts and the fastening nuts are eventually welded. When

this is done, it is virtually the same as plug welding the liner initially, and L)
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therefore eliminating the need for any maintenance follow over the long
term,

In most instances, and as a benefit of the gentle vibratory conveying

action, the original metal liner will probably not be replaced over the life
of the feeder because of the “sliding” kind of abrasive wear.

PERFORMING OTHER FUNCTIONS WHILE FEEDING

Sometimes another function(s) is wanted to be achicved as the material is being
fed. For example, orienting Unit Picces, screening particles, draining liquids,
transferring heat, or the like.

In these situations, it is often best to temporarily ignore the added function(s)
during the first stages of the “start-up”. Proceed to mechanically adjust the Feeder
to achieve the wanted feed rate capacity over the conventional or standard
portions of the trough length. After that has been accomplished, observe the fed
material performing the wanted function.

Look for obstructions to the material’s movement down the trough and try to
minimize their effect. This could require repeated “trial and observations” that
might involve some changes (o the configurations that are part of the feeding
trough. For example, if screening is being done with woven wire with large
openings, consider changing to perforated plate with round openings. This
alternative will provide a better feeding surface with less obstruction to the
material being fed.

When transferring heat, a very slow feed rate will most likely be needed to acquire
as much retention time as possible.

To have more versatility with the operation of the Feeder, consider the use of the
electrical control to manually or automatically alter the vibratory action as
required. This is advantageous for smoothly adjusting the feed rate. The
control’s ability to automatically “pulse” with a momentary change in the
operating stroke and frequency of the Feeder could also be useful, particularly
when a repetitive, abrupt change in the vibratory action is needed,

Almost always, a Feeder performing added functions will demand more dedicated
attention during the “start up” phase of the application. Referring to the Feeder's
outline drawing, other instructions previously sent, or discussing the difficulty
with Kinergy will usually expedite the Feeder’s adaptation to the “actual
operating conditions”.
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VIII.

SAFETY PRECAUTIONS C

The Kinergy Driven Vibrating Feeder must be installed, operated, and maintained
in accordance with the provided outline drawing(s) and instruction manuals. With
respect to any auxiliary items from another manufacturer that are also supplied by
Kinergy, the provided engineering drawings and the instruction manual for that
unit(s) will apply.

Even though a Vibrating Feeder is a relatively safe machine, some of the safety
practices that should be observed are:

1. When performing maintenance work, the machine should be de-
energized and electrically “locked out”, particularly, when working on the

vibratory motor.

2. The rotating eccentric weights on the vibratory motor should aiways be
covered when the Feeder is in operation.

3. When high shock or large impacting loads can occur at the inlet
sometime during the tenure or life of the application, do not suspend the
Feeder on cables. Instead, support the Feeder from underneath on an
adequate structure. (See Figures 13, 14 and 15.)

When a large storage bin or pile is being fed, confirm the design avoids a C\
“funnel flow" kind of vertical flow pattern. The high and deep "rat hole" )
can collapse. When it does, the falling mass of material could damage any

overhead suspension and possibly the Feeder, (Figures 9, 10, 11 & 12.)

4. If suspension cables are appropriately used for overhead support, make
sure an adequate secondary support, by means of structural “stops” on the
Feeder’s underside or some type of non-vibrating “safety slings”, are also
used. (See Figures 13 and 21.)

5. When “Floodable” materials are being fed, some method of quickly
shutting off an uncontrolled flow must be available, patticularly when a
storage bin with a large volumetric capacity is being utilized at the
Feeder’s inlet.

For example, use a quick closing gate at the outlet of the storage bin or at
the discharge end of the “dusi-tight” feeding trough, or both.

6. If feeding a very hot material, an open-holed grating should
appropriately enclose it to protect personnel from being inadvertently
burned.

Another option is to adequately insulate the external surfaces. )
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Fig. & Storage piles that can't have ground level openings
that are based upon the stored material's "critical core"
dimension or a Storage Pile Discharger will most likely
"rathole”. When they do, a front-bladed vehicle
repeatedly pushes the peripheral material into the big
opening at the top of the pile. Consequently, the feeder
must endure the resulting impact loading,

Fig. 11: A temporary material bridge in the bin or
stlo above. The bridge can ultimately be broken or
fall, When it does, tons of stored material can fall
and slam in the feeder installed at the outlet. This is
called an "unexpected" impact loading. 23
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Fig. 10: If the vibrating feeder should ever 511 and
leave a large outlet unobstructed, the stored materials
tlow out so fast that it causes a pariial vacuum (o form in
the silo above because air can't enter quickly to refill the
vacaled space. When that happens, the silo could be
severely damaged or may completety collapse.

Fig. 12: A "core" or "rathole" could
eventually coilapse and cause massive
amounts of material fo impact against the
unsuspecting feeder below.
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Fig. 13: When the feeder must be suspension mounted, a non-vibrating safety

support or structural stops are recommended.

)

Fig. 14: A unidirectional feeder that is
vertically suspended will inherently shift
backward when it changes form the "empty:
to the fully loaded condition, and the
material is being fed.
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Fig. 15: All vibrating feeders are .
recommended to be supported from
underneath. Particularly, heavy & extra- ;
heavy duty applications..
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IX.

Otherwise, declare the vicinity in which the Feeder is installed to be a
“restricted” area to all unescorted or unauthorized personnel.

For ecological reasons, and when the fed material is “dusty” or
otherwise in need to be contained, a “dust-tight” feeding trough is
recomniended. Appropriate flexible connections will be used at both the
inlet(s) and outlet(s). (See Figure 32.)

INITIAL START-UP “NO LOAD”

Before energizing the unit, make each of the following checks:

A,

Confirm the vibratory motor’s mounting bolts, eccentric weights, and
bolted covers are all tight or securely mounted. Also, confirm the conduit
box is firmly secured to the motor’s center frame.

Confirm the eccentric weights have a total thickness as shown in the
component list of the provided outline drawing on each of the double
extended motor shafts. (There are four shaft extensions when two motors
are being used.)

The vibratory motor’s conduit box is totally stuffed with packing, and the
size of the overload healer protection is in agreement with the ampere
rating shown on the Feeder’s outline drawing. Also, the rotation is in the
direction indicated on the outline drawing.

If a bin, hopper, or other means of storage is situated at the Feeder’s inlet,
confirm that the “interface” configuration is reasonably correct. For
example, check for the sloping, rear baffle and the correct skirthoard
clearances, (See Section V.)

Inspect the discharge end of the Feeder to ensure the fed material can
casily flow to the adjoining unit.

It is good practice to electrically bypass the adjustable feed rate control for
the initial start-up and during the mechanical tuning. After confirming the
unit’s proper vibratory action, the motor can then be connected to the
adjustable rate controller. (If an SCR is used, locate and refer to the
separately provided instruction manual for that kind of electrical control.)

Locate and have “on hand” the extra eccentric weight adders, tuning
plates, and/or drive springs shipped “loose” with the Feeder.

The unit is free of loose gear and obstructions. This includes the
underside of the counterbalance,
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After the above points are confirmed, energize the Feeder in the empty or no load
condition at full voltage for about 30 seconds and “read” the stroke plate (see

Figures 25 and 20).

If the trough stroke exceeds the amount shown on the outline drawing,
symmetrically remove tuning plates or add drive springs. Repeat removing tuning
plates or the addition of drive springs unti! the proper stroke is obtained. (See
Figure 23.)

The unit should be allowed to vibrate for about 30 minutes in the “no load” or
emply condition to observe both the stroke and the operating sound level. 1f the
stroke ereeps upward, confirm that all the drive spring bolts and flat bar stabilizer
bolts are tight. If all the bolts are snug, remove a tuning plate to bring the stroke
back to the proper level. No noise other than the “whine” of the motor should be
heard. 1f an unusual noise exists, a bolt is probably loose or the Feeder is rubbing
an obstruction. Trace the source of this noise and eliminate it. (Sometimes the
steel coil isolation springs can have a slight chatter which is permissible.}

Connect the electrical, adjustable, feed rate speed control (if supplied)., The unit

will simultaneously decrease the stroke and frequency quietly and smoothly as the

dial is turned down. “Zero feed rate” will usually occur at about 35% of the line

voltage, and the motor will stall at near 30%. The dial is graduated in the percent _
of the line voltage, which is not the same as the percent of feed rate. C )

INITIAL APPLICATION OF THE LOAD

To achieve a successful application, the design of the Vibrating Feeder will
usuaily be only part of the assignment. The other aspect will depend upon how
the Feeder is operated. In some applications, this will make the difference
between success and {ailure.

The best operating method is accomplished by conscientiously making the needed
mechanical adjustments during the “start-up” stage to better adapt the Feeer to the
actual feeding conditions. When it’s needed, the simple method of electrical
control can be utilized to manually or automatically change the feed rate while the
Feeder is in operation.

After all the “No Load” checks of Section IX have been accomplished, and after
noting the maximum stroke limit shown on the Feeder's outline drawing, the unit
ts ready for the material load.

The usual objective is to feed the rated capacity at an appropriate mat depth which
requires the least amount of trough stroke when full voltage is being applied to the
motor. The desired capacity should be accomplished with an adequate thickness

-
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Stabilizer Drive Spring Vibratory Motor

Fig. 16: The Kinergy Drive System has only three component
parts. The strong and "stiff" steel coil drive springs that produce
"kinergy”, the flat bar stabilizers to guide it, and the motor that
supplies the needed heat energy to sustain the vibratory motion.
Light weight feeders will often omit the steel coil drive springs
as shown in Figure 19,

TROUGH\
STABILIZER
ISOLATION VIBRATORY
SPRINGS MOTOR
TOP_VIEW INPUT Fig. 18: A small, Light Duty Feeder.
A VIBRATORY MOTOR\ TROTGIH
6 %
TE STABILIZER
sl I
E - E JE\
. COUNTER BALANCE TUNING PLATES ISOLATION SPRINGS
Fig. 17: A Circular Feeder Fig. 19: A Light Duty Feeder.

Note: All the above feeder designs cither add or remove flat bar type stabilizers to respectively
decrease or increase the "no load” stroke.
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||
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TUNING PLATES -3\ STABILIZER
ISOLATION SPRING VIBRATORY MOTOR

Fig. 20: A typical Standard Duty Design Feeder,

27



YT O

i
/
/Dj i
£ L-
NON-VIBRATIONG OPTIONAL LONGITUDINAL MEMBER

SAFETY SUPPORT

Fig. 21: Feeders acceptably suspended on cables need non-vibrating safety
cables as shown or structural stops positioned under the counterbalance.
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(MUST BE COMPLETELY
STUFFED WITH PACKING)

25

TOTAL THICKHESS

FLEXIELE POWER CORP

Fig. 22: Hlustration of the vibratory motor.

Fig. 23: [llustrates the bolted "tuning plate” Fig.24: Shows the bolted adjustment of the motor's
adjustment. ecceniric weights. Caution: Do not arbitrarily
‘ add eccentric weights to the mofor.
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STROKE READING

STROKE READING
15 7/16"[Lirnm)

15 1/4"[6.9mm]

Fig. 25: The vibratory movement Fig. 26: The vibratory movement is
intersects the 5/8" line. Therefore the halfway between 1/4" and 3/8".

stroke reading is 5/8" or 16mm.

Consequently, the stroke is judged to be
7/16" or 11mm.

How To Read a Stroke Plate

Important Notes About The Feeder: (See the text of this manual for more detail.)

Al

ow

o m m g

A properly “tuned” unit by mechanical adjustments holds essenlially the same
stroke from “No Load” to “Full Load”.

When the applied voltage is reduced or the unit is de-energized, the stroke will
continually decreasec.

Do not arbifrarily add eccentric weights to the mator.

The electric power cable should be rubber sheathed, stranded wire and free of any
rubs or whip when the unit is vibrating.

The motor’s overload heaters in the linestarter should agree with the amperage
rating shown on the unit’s outline drawing.

The underside of the counterbalance must be clear of any obstruction. It needs to
be free to vibrate in response to the trough’s movement,

Units suspended on cables need a safety support or structural stops. (See Figure
13.)

The unit will vibrate very smoothly and quietly, Any unusual noise should be
traced to its source and eliminated. Typically it is a loose bolt securing a drive
spring, stabilizer, or the motor.

Do not tolerate excessive maintenance. A properly applied and operated unit
should not require extra attention.

Do not arbitrarily make modifications to the unit.
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Fig. 27: Typical Heavy Duty Design Feeder
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Fig. 28: Heavy Duty Design with two rows of drive springs per bracket
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Fig. 29: “Concentrated” Drive Spring Design
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VIBRATCORY MOTOR
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Fig. 30: Bxtra Heavy Duty Feeder with grizzly bar screening

section. Often used as a Primary Crusher Feeder.
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Fig. 31: A Feeder with an integral “dump hopper”
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VIBRATORY MOTOR

Fig. 32: A Feeder with an integral “dust-tight” trough
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Fig. 33: When two motors are utilized, the rotation is in opposite directions
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of eccentric weighis installed on the motor, but be sure this input force is not
arbitrarily excessive. Once these mechanical adjustments have been
completed, they should remain “fixed” for the duration of the use of the
Feeder in this specific application.

Qbserve the stroke (at full voltage) as the material load is applied. The unit
should not lose more than 20% of its “no load” value. Ifit does, check for:

A, Incorrect interfacing at the inlet with the outlet of a bin, hopper, or other
means of storage. For example, the presence of the rear 45° sloping baffle
and the needed skirtboard clearances. (See Section V).

B. The Feeder assembly is rubbing against something fixed or is striking an
underside obstruction. (Particularly under the counterbalance.) The
Feeder will settle or move downward under load.

C. Confinm the correct motor rotation.
D. A blocked discharge configuration.
E. An incorrect power supply voltage.
F. All the drive springs and flat bar stabilizer bolts are snug tight.

If the above are all correct, and the stroke still dampens excessively under load,
add eccentric weights to the motor in appropriate increments. This is more
quickly accomplished by de-energizing the Feeder with full load in the trough,
Add more eccentric weights to the motor. Energize the Feeder and observe the
results. Continue this procedure until the machine’s output is adequate. Then,
empty the Feeder to re-check the “no load” stroke. Most likely it will be
excessive. Remove tuning plates or add drive springs unti} the stroke returhs to
the desired amount. Please see “Summary of the Mechanical Tuning
Adjustments” shown in the chart of Figure 34,

After the unit has been placed “on line”, a check for particle build-up on the’
surfaces of the trough should be made. If build-up exists, the “no load” (empty)
stroke should be rechecked. Ifit is excessive, refer to the “Trouble Shooting”
section of this manual.

Also, the moving of high temperature material {above 250° F) could cause a slight
rise in stroke when the feeding trough becomes hot. Monitor the Feeder {and
other related equipment} for at least two hours with hot product. Re-check the
“no load” stroke while the Feeder is in the hot or heated condition. If the stroke is
excessive, remove tuning plates or add a drive spring.
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Copyright © 1990, 1997 by Kinergy Corporation; Lovisville, Kentucky, U.S.A. All rights reserved.
INDUCED CONVEYING

KINERGY CORPORATION

Fig. 34: SUMMARY OF THE MECHANICAL "TUNING" ADJUSTMENTS

FOR ANY KINERGY DRIVEN VIBRATORY MACHINLE

IMPORTANT: All of the adjustments are made with 100% or the rated voltage being applied to the motor. If
an electrical variable voltage control is used with the unit, temporarily disconnect it while these changes are
being made or confirm full voltage is at the motor of the machine.

THE ADJUSTMENTS
Function Adjustment Typical ADD REMOVE
{Bolted) Increment
Minimizes Maintenance | Tuning Plates | 1/2 inch Increases the unit's "No | Decreases the unit's "No

by
Limiting the Machine's
"No Load" Stroke

thickness

Load" stroke

Load" stroke

Drive Springs

One at atime

Decreases the unit's "No
Load"” stroke

Incraases the unit's "No
Load" stroke

Adjusts the Machine's | The Motor's [/4 inch Increases capacity by Reduces output by
Maximum QOutput Eccentric thickness to increasing the unit's decreasing the unit's
(TPH) Capability Weights each shaft siroke under full load stroke under load

INFORMATIVE COMMENTS:
Since all units are "Mechanically Tuned” in the "No Load" condition at the factory prior to shipment, only

minor adjustments will usually be required.

OBJECTIVE: The goal is to ensure the motor's Eccentric Weights are adequate, but not excessive to achieve
the specified output, and to "back check" the machine to confirm it has the proper "No Load" stroke.

All the adjustments are made symmetrically or evenly about the machine. It is a procedure of "Adjust and
Observe". The steps should be repeated as necessary to adapt the unit to the conditions of its "actual use".
Once the adjustments have been completed, they should remain "fixed" for the life of the machine in that

application.

"NO LOAD" STROKE: Allowing an excessive amount of "No Load" stroke will normally cause unnecessary
maintenance o be reguired by the machine, If al the Tuning Plate have been removed and the stroke is still too

high, add a Drive Spring.

ECCENTRIC WEIGHTS: These are often adjusted while the machine is fully loaded. Add eccentric weights
in increments to increase the machine's output. Remove the eccentrics to decrease the output. Afier the
addition has been completed, purposely schedule the machine to become empty and make the necessary
adjustments to achieve the proper "No Load" stroke.

ADJUSTING DRIVE SPRINGS: Sometimes the addition or removal of a "Drive Spring" will markedly
change the unit's stroke. If this occurs, diligently pursue the addition or removal of the bolted "Tuning Plates"

until the required "No Load” stroke has been re-established.

MODIFICATIONS: Ifany approved modification is made to the unit, the "Mechanical Tuning" will normally
need to be readjusted. This compensates for any change in the machine's overall weight.

STROKE LIMIT: The prescribed stroke length for any unit is shown on its submitted outline drawing. The
actual "No Load" stroke can be less, but not more than 1/32 of an inch of the specified amount to avoid

unnecessary maintenance.
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XI.

Remember, all tuning checks are observed at full voltage to the motor and at
“no load”. Do not tolerate any unusual noise; track and correct the source of the

noise (usually it is a loose bolt).

The electrically adjustable feed rate feature is accomplished by varying the
applied voltage to the A.C. squirrel cage mofor, Note the unit will stop feeding at
about 35% of the applied voltage, but the motor will still be rumning. Namely the
“zero conveying speed” does not align with “zero voltage”. Instead, it occurs
at about 35% on the dial. If the material output 1s excessive at full voltage and
causes continual operation at low voltages (say from 30% to 50%), remove some
eccentric weights from the motor. This will permit running at higher voltages
with less material output and provide a wider range of dial settings of feed rate
control,

The fiexible, electrical cable to the vibratory motor should again be checked
for unwanted rubs, whip, and potential wear. The flexible cable or conduit
should be first fixed to the motor’s mounting frame and then pass over to the
conduit box.

For any other difficulty experienced with either the start-up or excessive
maintenance, refer to the “Trouble Shooting” section of this manual.

TROUBLE SHOOTING

The following points should be helpful if operating, performance, or excessive
maintenance difficulty is experienced.

A, The Feeder excessively dampens in stroke under load.

L The Feeder is siriking or rubbing against a fixed object as it settles
downward under load. Check along the trough length and under
the Feeder’s counterbalance for any obstruction. .

2. When used with a bin, hopper, or other storage means at the
Feeder’s inlet, the 45° rear baffie plate of the storage
configurations outlet is not installed or it has excessive vertical
clearance with the Feeder’s trough bottom, This clearance should
be limited to 3/8", with 1/4" preferred. (See Interface - Section V.)

3. When combined with a bin, hopper, or similar storage means, the
fed mat depth is not deep enough when compared to the length of
the opening. Consequently, the upstream portion of the material’s
vertical flow is dormant. Check the length of the rear baffle to
confirm it is equal to the mat depth. This condition will be
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prevalent when the bin's outlet length exceeds 1.25 times the
material's mat depth. (See Interface - Section V)

If all the above is reasonably cotrect and the packing of the
material at the Feeder's inlet still persists, then consider
automatically “pulsing” the operating stroke of the Feeder,

The input configuration to a “covered” or "dust tight" unit is
arbitrary. See the unit’s outline drawing for the proper inlet
arrangement or the interfacing instructions in Section V.

After confirming all of the above is reasonably correct, increase the
thickness of the rotating eccentric weights installed on the motor
until the proper stroke under load 1s achieved. Usually, they are
added in %" increments, When the needed amount has been
applied, let the Feeder run empty to recheck its “no load™ stroke.
Chances are, the stroke will be excessive and either tuning plates
will need to be removed or drive springs added to reduce it to its
proper length.

B. The Feeder's capacity (TPH) is not adeqnate,

1.

Confirm that the rotation of the vibratory motor is correct. When a
single motor is used, it should be rotating in the direction of
feeding. TFor example, the rotation is clockwise when the viewed
feeding direction 1s from the left to right. Otherwise, refer to the
outline drawing or contact Kinergy when two motors are utilized.
(In some situations the material may fed better if the rotation of the
moter is 1 the opposite direction. Therefore, purposely rotate the
motor in the other direction and observe the results. If the change
is gainful, let the motor rotate in that direction.)

[f two motors are utilized the rotation must be opposite to one
another.

Confirm the proper “no load” stroke is being reasonably achieved.
This may require adding tuning plates or removing drive springs.

If excessive stroke dampening is occurring, check the trough (and
the underside of the counterbalance) for striking or rubbing against
an obstruction as the Feeder settles downward under Ioad.

If the Feeder is installed under a storage means, confirm the mat

depth limiting gate has an appropriate opening height. (See
Section V.)
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Confirm the proper interface Jayout of the Feeder at both the inlet
and the outlet. (See Section V).

The head load from a storage means at the inlet may be causing the
upstream end of the Feeder to settle more than the discharge end.
This would cause the material to be fed uphill. If so, shim under
the inlet end of the Feeder as needed.

Any inlet end “dormancy” in the material flow as it changes from
the verlical to the horizontal direction should be eliminated. This
usually means the bin throat opening is too large, If so,
correspondingly increase the mat depth. (See Section V.)

If the Feeder has a cover, confirm the material’s entry through the
cover is an appropriate design, See the Feeder’s outline drawing or
the “Interfacing” instructions in Section V.

After confirming all of the above is reasonably correct, increase the
thickness of the rotating eccentric weights installed on the motor
uniil the proper siroke under load is achieved. Usually, they are
added in 4" increments. When the needed amount has been
applied, let the Feeder run empty to recheck its “no foad” stroke.
Chances are, the stroke will be excessive and either tuning plates
will need to be removed or drive springs will need to be added to
reduce it to its proper length.

C. The feed rate is too fast,

I.

Equally remove eccentric weights from each end of the vibratory
molor shafls. The rate will decrease in direct proportion. That is,
if 25% thickness is removed, the feeding speed will also diminish
by about 25%.

Another option is to remeve tuning plates or add drive springs to
reduce the trough’s stroke.

If applicable, decrease the angle of declination.

When it is beneficial, place the Feeder on an uphill incline by
shimming under the supports at the discharge end of the trough.
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The material does not feed because it is either coated or saturated

with a liquid.

1.

4.

If a liquid saturated bulk solid is being moved, consider declining
the Feeder at least 2°. This allows the liquid to flow or drain down
the Feeder’s trough length.

If liquid coated unit pieces with large flat surfaces are being fed, an
appropriate trough liner fo break the fluid’s surface tension may be
needed. Contact Kinergy.

Consider the use of the automatic, repetitive, momentary, clectrical
“pulsing” of the Feeder’s operating stroke and frequency.

Increase the trough stroke to its maximum amount.

Excessive particle adhesion to the surfaces of the feeding trough.

The goal is to have the incoming material to impact against its cwn
particles as they enter the Feeder’s inlet. The particles should not impact
against an exposed surface. Further, the fed mat depth should become as
deep as is practical by reducing the feeding trough's operating stroke.

1.

If acceptable, use an operating practice of shutting down the
Feeder with a full load or allow the inlet section to fill with
material. Don't empty the feeding trough. Otherwise, try to avoid
starting the Feeder when ifs inlet section is completely empty.
Instead, purposely delay the “start-up” of an empty trough until the
incoming particles have sufficiently accumulated to totally cover
the surfaces of the inlet section. An electrically time delayed start
could accomplish this wanted condition. Another option is to
utilize a small surge hopper at the Feeder's inlet.

Increase the fed mat depth by decreasing the operating stroke. Add
drive springs or remove tuning plates until the minimum effective
stroke is achieved.

Instead of falling vertically, try to have the incoming material slide
into the Feeder’s inlet. Study the inlet configuration to determine
if this is feasible.

Consider the use of the occasional, automatically repetitive,

electrical, momentary “pulsing” of the Feeder’s operating stroke
and frequency to “break loose” the adhered particles.
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5. A low friction type of trough liner may be ultimately needed. It
will usually be of $S-304 or polyurethane.

The fed material generates too much noise.

The Feeder’s frough stroke length is too long. Therefore, reduce the
operating stroke by removing tuning plates or adding drive springs and
allow the material's mat depth to proportionately increase.

The fed material is being damaged.

The Feeder's trough stroke length is too long. Therefore, reduce the
operating stroke by removing tuning plates or adding drive springs and
aflow the fed mat depth to proportionately increase.

When a storage means is utilized, the material packs at the inlet end

of the feeding trougl,

1. Check the installation of the 45° rear baffle plate to ensure that it has a
slant length equal to the initial mat depth. Its vertical ¢learance is
limited to 3/8" (1/4" preferred) with the Feeder’s trough bottom.

2. Ifthe bin outlet length is excessive for the mat depth, try to increase
the inttial mat depth." (See Interface - Section V.) If the bin throat to
mat depth ratio is still excessive (greater than 1.25), convert to a “long
slot” type of “interface”.

The feeding trough excessively wears.

Important Note: Sometimes the malerial being fed is mildly corrosive,
Consequently, the slight sliding action over the chemically attacked
surface will appear to be the results of abrasion. In this situation, install a
chemically inert trough liner such as one made of $8-304.

The act of feeding a very abrasive material over the length of the trough by
means of a vibratory action should not cause any significant wear. Ifit
does, reduce the operating stroke and let the fed mat depth increase to
maintain the same capacity,

Therefore, excessive trough bottom wear can almost always be traced to
the incoming particles or pieces repeatedly striking an exposed metal
surface. This is called “Impact Abrasion” which is not the same as the
wear derived from “sliding” over a surface,

The corrective measures would be dedicated to decreasing or eliminating
this repeated impact of the incoming material on the exposed trough

39



surfaces. Further, the fed mat depth should become as deep as practical by K

reducing the trough stroke. These changes could be:

I

Increase the fed mat depth by decreasing the operating stroke.
The volumetric feeding capacity (TPH) will remain the same,

To reduce the stroke, either remove tuning plates or add more drive
springs as needed. Most likely, the revised feeding speed will be at
least 50% less.

When the Feeder is in the empty condition, purposely delay the
“start-up” to permit an adequate, initial accumulation of material
that totally covers the surfaces of the inlet section. An electrically,
time delayed start could accomplish this wanted condition. An
alternative is to always shut the Feeder down under load with its
inlet section filled with material. Another possibility is to consider
the use of a small surge hopper at the Feeder’s inlet that maintains
a reasonable level of stored material.

The operating goal is to have the incoming material to impact
against its own particles as they fall into the Feeder’s inlet.

Instead of falling vertically, try to have the incoming material slide .
into the Feeder’s inlet. Study the inlet configuration to determine C

1f this is feasible.

When it is acceptable, utilize an electrical cycle timer to
automatically turn the Feeder “on” and “off’” on a repetitive basis.
This would permit the infet to become filled when the supply is
intermittent or not very consistent. This same kind of operation
can be achieved with a “variable voltage” control performing a
“maximum-minimum” type of output.

If none of the above are practical, then a replaceable trough
protecting liner at the Feeder’s inlet should be considered.

1t can be thick bonded rubber for absorbing energy, polyurcthane,
stainless steel if corrosion is a factor, or hard surfaced abrasion
resisting steel. Sometimes AR plate with a thick rubber pad
sandwiched underneath is beneficial.

Ifit is wanted, contact Kinergy for more assistance.
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Premature vibratory motor failure.

Note: When a vibratory mofor appears to have failed, make the following
checks before removing it from the Feeder. Chances are, the incoming,
flexibie, electrical power cable to the motor’s conduit box connections is
all that needs to be repaired.

1.

An electrical arc occurred in the conduit box because it was not
property packed. Therefore, motor leads either fatigued or the

insulation failed from rubbing against the rough surfaced inner
wall of the conduit box (see Figure 22),

After turning the conduit box to the wanted position, it was not
made secure to the motor’s center frame.

The incoming flexible cable is not of a rubber sheathed, stranded
wire, or it is not fixed to the motor mounting assembly. Therefore,
the incoming wire of the flexible cable either broke from metal
fatigue or it rubbed against a contacting surface until the insulation
falled (see Figure 22).

An improper greasing schedule was followed or grease utilized
does not tolerate a vibratory action. Therefore, the bearings failed.
See the grease schedule situated in the back of this manual, or
utilize a more appropriate lubricant.

The vibratory motor has been repaired by an unauthorized repair
station. Consequently, the incorrect winding securing methods,
bearings, or bearing fits were not obtained. Have the repair shop
contact Kinergy for the proper repair instructions if it is necessary.

Incorrect wiring connection to the incoming power supply.

If two motors are used, their electrical overloads were wired in
parallel instead of being connected in series. Consequently, one
motor still runs while the other is stopped. The vibration will
create “flat spots” in the spherical rollers of the bearings of the
motor that has “tripped out”. This will cause a premature bearing
failure.

The thickness of the eccentric weights installed on the motor are
arbitrarily excessive. Reduce the thickness to an amount that is
adequate but not excessive.,

If the small center frame bolts are failing, the motor is installed
with too much tension in its mounting assembly. Loosen the larger
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bolts that secure the end brackets. Then, appropriately shim ( A
between the face of the motor and the one end plate to ensure the i
motor is installed in compression when the flange bolts are made

snug tight.

Excessive drive spring failure.

I

The Feeder is not mechanically adjusted to maintain essentially the
same stroke No Load to Full Load, In other words, the unit
overstrokes when empty, but dampens to an acceptable amount
under load, Correct by following the tuning procedures outlined in
the Initial Start-Up (Section IX).

An incorrect clamping washer is being used to bolt cither end of
the spring. Utilize the round washer provided by Kinergy.

The “seating” of the spring’s bolting washer is incorrect. Loosen
the bolt and move that end of the drive spring until the clamp
evenly and concentrically seats. Do not strike the steel coils of
the drive springs directly with a steel head hammer. This
damages their peened surfaces which will cause premature failure
at that spot.

The drive spring bolts are not kept tight. Use only self-locking ( )
nuts and Grade 5 bolis with standard threads.

To identify a bolt with damaged threads, try to turn it on one
end after tightening. I{ it turns, the threads are damaged and
the bolt must be replaced.

Incorrect drive spring installation. Either the drive spring coils are
rubbing against the coils of one next to it or the bolt has damaged
threads. Move the spring slightly to avoid a rubbing contact or
remove the bolt with the damaged threads and replace it.

The Feeder is repeatedly allowed to run empty and then is
subjected to unexpected high impact or shock loads dropped from
excessive heights, Correct this by maintaining a level of material
in the feeding trough when the load is dumped. (This condition
may require heavy or extra-heavy duty units.)

The Feeder is arbitrarily continued in operation with a failed

stabilizer or steel coil drive spring. This can cause multi-spring
and stabilizer failures.

O
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E.

The Feeder is electrically controlled by a “Variable Frequency”
type of confrol and its operating frequency can exceed 60 hertz or
CPS. This will cause an “overstroke” and the drive springs could
fail. Either absolutely limit the operating frequency to 60 hertz
maximum or replace the electrical control with one of the
“Variable Voltage” type from Kinergy.

When overhead suspended, excessive failure of the eve bolis or the

isolation springs,

1.

The isolation springs are not carrying the same load; thus, they
vibrate laterally and excessively. To correct this, adjust the eye
bolts until the suspension cable stands steadily.

The isolation spring is mounted adjacent to the Feeder trough
instead of being installed ai the top of the cable or to the fixed

support.

The Feeder is being subjected to repetitive high impact type
loading. Consider changing to an undersupport with the isolators
11 compression. '

Excessive electrical control failure or fuse blowing,

1.

2.

Incorrect wiring connection.

An arcing lead in the conduit box of the motor sparked or faulted
because it was not properly packed.

If an auto-transformer fails, the motor was atiempted to be started
at 100 low of a voltage. It needs to be 60% applied voltage or more
to start if wired to schematic AE-100. Correct (if wanted) by
wiring 10 AE-101.

All the SCR controliers have the inherent “full voltage start”
feature,

An SCR controller is being used, but the “minimum’ voltage is set
too low. Consequently, the motor stalls and draws high amps.
Please see the separately provided SCR Instruction Manual which
is a separate booklet sent with the Feeder.

The enclosure is not suitable for the surrounding atmosphere.

The conduit box is not secured to the motor’s center frame.
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N. Excessive difficulty with the SCR type of “variable voltage”
contiroller.

See the separately provided SCR Instruction Manual.

MINIMIZING MAINTENANCE

A properly tuned Feeder will vibrate very smoothly and quietly at a “given”
amoumnt of stroke on the feeding trough. By observing the “no load” stroke
occasionally to confirm it is within the proper limit, greasing the motor as
scheduled (usually every 4 months), and fracing any unwanted noise to its source
and eliminating it, the Feeder is properly maintained. In short, just “look and
lisien” to the Feeder to maintain it. The repeated “Looking” and “Listening”
could be done by a cooperative operator that regularly patrals the area in which
the Feeder is installed. When an unwanted condition is observed by the operator,
it can be promptly reported to the maintenance personuel for immediate
correction.

The Kinergy Driven Vibrating Feeder shiould provide long term, maintenance-free
operation, When high maintenance is experienced, do not tolerate it. The frouble
can usually be traced to these most common causes of unnecessary trouble:

. Overstroke of the unit caused by it not being properly adjusted to maintain
the same stroke “No Load” to “Full Load”. (That is, the stroke is over its
limit empty, but dampens to the proper limit under load.}

2. Overstroking caused by arbitrarily adding eccentric weights to the mofor
without regard to holding the stroke essentially the same “No Load” to

“Full Load”. While the eccentric weights should be adequate, they should

nol bhe excessive.

3. Overstroking being derived from not adjusting the *no load” stroke of the
Feeder after particle build-up on the trough surfaces has been experienced.
Remove tuning plates or add drive springs to compensate for the particle
build-up, Also see Section XI, Troubleshooting, entry “E”.

4. Overstroking derived from arbitrartly adding “fixed” weight to the trough
such as a cover, wear plates, etc. Compensate by removing tuning weights
or adding a drive spring(s). 1f possible, remove the modification.

5. Trying io start the motor on less than 60% voltage (auto-transformer units,

per AE-100), or the control enclosure is not suitable for the atmosphere
(dust, moisture, etc.). ‘
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Incorrect installation of the drive springs, their bolting clamps, using bolts
with damaged threads, or prolonged operation of the unit with 2 failed
{broken) drive spring or flat bar type stabilizer.

To prevent these commion reasons for failures, the following checks should be
made. As said, it simply amounts to “looking and listening” to the Feeder.

-

Observe the stroke plate at least once per week. All checks should be
made with full voltage (100%} applied to the motor. If the stroke of the
unit has crept upward, it means the drive springs have become loose
(provided all trough build-up has already been compensated). Always
tighten the drive springs first when creep is experienced.

Once the drive springs have “broken in” and back-checked for tightness
(48 hours initial operation), they should only require occasional tightening.
1f, by chance, creep still persists, it is most likely being derived from
particle build-up on the trough. To correct for this situation, see

Section XI, Troubleshooting, entry “E”. Ifcreep is allowed 1o go
uncorrected, the unit will gradually increase in stroke and pass into an
overstroking condition.

The input motor should be lubricated as prescribed. Motor failure
should seldom be experienced. However, if it occurs, the motor should
be returned to the manufacturer’s authorized repair shop. Thisisa
must for warranty repairs. Any repair by an unauthorized repair station
will void the warranty of the manufacturer.

The vibratory motors are unique from-the standpoint of the kind of
bearings, bearing fits, insulation, the method of securing the motor leads
as they pass from the inner frame to the conduit box and the like.
Therefore, it is always a good practice to return a faited motor to the
manufacturer’s authorized shop because they have specific instructions
about the proper repair of vibratory motors.

Any unusual sound indicates trouble. A properly operating Vibrating
Feeder will make little or no noise. Usually, any noise will be traced to a
lcose drive spring or stabilizer bolt.

A loose drive spring can be detected by slipping a serewdriver under the
spring at its clamp connection. The loose spring will make a slight
chattering sound. By inserting the screwdriver, the noise will be reduced
which locates the loose spring. If the threads of a bolt are damaged, it will
still turn after it appears to have been tightened. Therefore, to confinm the
threads are damaged, try to turn one end of a tightened bolt with a wrench.
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Rev. 07/97
KINERGY CORPORATION
Louisville, Kentucky 40219
VIBRATORY MOTOR LUBRICATION & MAINTENANCE

INITIAL 2 AMT. OF
EXCITOR GREASE 0-16 24 GREASE
SERIES | FRAME | SPEED PER HRS./BAY | HRS./DAY PER
BRG. BEARING
KES-145 145 All *(0.2 0z. 6 mos. 3 mos. #(1,10 oz.
KEI-184 184 All *1.6 oz, 6 mos. 3 mos. *(,15 oz.
KEBH-184 | 184 All *1.6 oz, 2 mos. 1 mos. %025 oz.
KEI-215 215 All *1.6 0z 6 mos. 3 mos. #*0.15 oz,
KEH-215 [ 215 All | *2.5 0z 2 mos. 1 mos. *0.50 oz.
KEI-254 256 All *2.0 oz 6 mas. 3 mos, *0.4 oz.
KEH-256 | 256 All *5.0 oz. 2 mos. 1 mos. *1.0 oz,
KEI-286 286 All *5.0 oz. 6 mos. 3 mos. *1.0 oz.
KEH-286 | 286 All *8.5 oz. 2 mos. I mos. *1.5 0z.

The vibratory motor is double flanged, with a double shaft extension, A.C, squirrel cage type
induction motor. It has specific bearings, bearing fits, end brackets, shafts, and the needed
securing methods for the electrical windings.

The following points must be observed:

(1

(2)
3)

4
(5)
(6)

Recommended greases include Chevron SRI-2 (preferred), Texaco Premium RB, and
Unirex N-2 (Humble Qil). Darina EP-1 (Shell Oil) and Rykin EP-2 (American Oil) can
also be used, but greasing interval will be decreased by at least one-half. (i.e. grease
twice as often). Do not overgrease the bearings.

Warranty repairs are honored only at the motor manufacturer’s authorized repair stations.

All motor holding bolts should be SAE Grade 5 and “torqued” as follows:
(Values are in foot-pounds.)

BOLT SIZE TORQUE BOLTSIZE TORQUE
3/8-16 32 3/4-10 250
1/2-13 15 1-8 585
5/8-11 150 1-1/4 -7 1100

Any replacement bolt should be Grade 5 and should be installed using “Loctite #262”.
Removable top or end bolting plate cannot be warped or bent (use shims to hold the

motor in slight compression).

Conduit box of excitor must be totally stuffed with suitable packing. Johns-Manville
dux-seal is recommended.

All vibratory motors are originally supplied with minimal grease. Before the “start-up”,
the grease plug should be removed and the locally available grease pumped into each
bearing until the grease emits though the relief plug.

Note: Small motors that are less than frame 145 are normally supplied with

non-greasable bearings. Therefore, these motors will not be greased.

Figure 35
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Kinergy Corporation
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Machines
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wduced Verdical Flow: The vibratory action supplements the forces of gravity.

;
i

Discharging: The objective s a uniform, symmetricat and concentric vertical flow pattern.
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Discharger

Saritary ' Corfciner  8ulk Bag Screw Feeders Complement
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5fhx 221t
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Headquarters and sa Ve‘

production factlities: ‘ '
Kinergy Corporation e ne r §
7310 Grade Lane ( "
Louisviie, Kemucky 40219 ) _
Phone: (G02) 3606-5OBS use .
foxs (507 366- 3701 kin r

Englneering permphis, TN Other Infernational Manufacturing

Sales Offices Mitveaiukee, W Engineering Sales licensees:

in Norih America: Minneacgolis, hN Offices: Kinargy-inclia (P) Lid.
Mew York. NY . . . S
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Atlande, GA ey Auckiang, New Zealond Phase-1, New Deihi-190020
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Boton Rouge, LA ?;JTHG ng é)ﬁl Baijing, 1. of Chine Prone: 91-11-6811443

Birmingham, Al Raleis 'i\‘C Calro, Egypt Fax:  91-11-6812915

Baston, MA R?cl* n?or* o Caraeas, Venenuela

Buffaic, dY Pt p ke City, Ui Jakarta, ndongsio

Chicago, 1L Sen Fres m,;(',i Ch Johannesburg, $outh Allca

Cincinnoti, QR San Ui, B > Kiew, The Ukraine
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The most complete line of vibratory machines for buik solid material handiing and processing
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n u ce o expanded vertical flow pofternin -
bins, sitos, confainers, storage piles,
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VIBRATING SCREENS
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BOILER FEED CIRCUITS
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TELEPHONE SWITCHBOARD :
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Ee-mail contact@pellencst.com

AFTER SALES SERVICES:
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SUMMARY

CHAPTER TITLE CONTENTS
GETTING STARTED © afety o
1 e System description
e Startup
2 SOFTWARE e Description of software functions

e Description of all maintenance
operations to carry out on the

3 MAINTENANCE machine

e Location of the parts to clean and
frequency of maintenance

e Description of all maintenance
operations to carry out on the

4 PART REPLACEMENT ;
machine
e |ocation of the parts to change
e Trouble-shooting in case of
problems
5 ASSISTANCE e Suggested solutions in case of

screen error messages
e Remote maintenance

e Technical and maintenance
6 PERIPHERALS descriptions for conveyors, ejection
boxes and rollers

e Machine technical characteristics

7 INFORMATION
= 2 e Purity and efficiency
e Certificates of compliance
8 CERTIFICATES AND concerning the machine
DRAWINGS e Machine electrical and pneumatic
drawings
Ref : PROC_TRG802 SUMMARY Version 11 /2008
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CHAPTER 1I-
GETTING STARTED

Chapter abstract

In this chapter, you will find the following information:

Théme

Explications

Security

Safety rules
Safety instructions

Safety symbols

System description

System components description

Machine identification

Starting up the system

Controls

Machine start up procedure

Automatic Shut down procedure
Manual shut down procedure

Setting machine to zero pressure
Starting up machine after shutting down

with zero pressure

Ref : PROC_TRG802

CHAPTER 1T : GETTING STARTED

Version 02 /2008
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CHAPTER 1- SAFETY

Operating Conditions — Safety Rules

e Before using the machine, make sure it is stable (check the tightness of the machine-
conveyor attaching fittings and re-tighten them if necessary).

e If the protective items have been removed, re-install them before operating the
machine. Failure to install these protective items may lead to serious injury.

e When the machine is in the sorting phase, make sure the operator or surrounding
persons keep way from the ejection area. The projection of sorted objects is hazardous.

* HR machine: Do not lean over the nozzle ramps when the conveyor is running
because of the risk of being pulled in between the nozzle ramps and the conveyor belt. .

e For all the machines excepted the HR machine: When the conveyor is in service or
powered, do not touch (clean or clear) the nozzle assembly scraper: this could cause
serious injury (risk of being caught by the conveyor).

e When the machine is powered, make sure the operator or surrounding persons keep
away from the nozzles. Even without sorting material (sorting belt OFF), the projection
of air is hazardous for the eyes.

e When the machine is in service, if the noise level reaches 85dB (A) (continuous sound
pressure level), hearing protection for the operators (e.g. ear muffs) is required. This
protective equipment must be worn by all persons close to the machine.

e The belt is also a dangerous part: Never grab objects on the belt when it is in service
(risk of being caught by the conveyor or risk of injury if the object is cutting).

Ref : PROC_TRG802 CHAPTER 1 : SAFETY Version 02/2008
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PELLENC

Safety instructions

e READ all of the labels affixed to the machine and comply with all safety instructions
prior to operating the machine, during operation and when performing maintenance.

e Replace any labels which are damaged or illegible. These can be ordered from
PELLENC Selective Technologies.

e This machine must only be operated by qualified personnel who have received
operational training for this machine.

e All maintenance operations must be performed by qualified personnel only, with the
machine shut down, disconnected from the electrical power source or with the master
switch set to OFF.

» This machine was designed for the sorting of products and objects in accordance with
the operating instructions specified in the user manual.

PELLENC Selective Technologies declines any responsibility if the above operating
conditions are not complied with.

e Any defective item which is affected by impact, distortion or wear must be replaced.

However, do not remove working parts from the machine as these are essential to
ensure the correct operation of the machine and to ensure the maximum level of safety.

IMPORTANT:

Before performing any work on the machine, make sure that all safety requirements are
met

e Equipment items located up-stream and down-stream from the machine are
switched off and do not present a risk of untimely start-up.

¢ In case of electrical servicing, ensure the control cabinets are completely isolated.

e Switch off the control cabinet before performing any work.

& [See Shut-clown procedure and Re-starting procedaure irr chapter 1/

Ref : PROC_TRG802 CHAPTER 1 : SAFETY Version 02 /2008
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Safety symbols

lnﬂ'oduc‘tion

Location of

safety symbols

List of safety
symbols

The following table shows the safety symbol labels which are
affixed to your machine.

Caution!

Compliance with the safety instructions corresponding to each
symbol is mandatory.

Failure to comply with these instructions may lead to serious injury
or damage to equipment.

The safety symbols are located on the blue doors of the machine.
The following photo shows the location of the labels.

These safety labels are affixed to the areas concerned by the risk
and are located in the most visible section.

A detailed list of these symbols is provided in the table
on the following page:

Ref : PROC_TRG802

CHAPTER 1 : SAFETY Version 02 /2008

© This document is the property of Pellenc Selective Technologies, any reproduction, even partial, is prohibited.




PERATING AND MAINTENANCE INSTR ION
SORTING MACHINES

%

Symbol No. lllustration Meaning Part No.
Danger:
1 Do not touch or 06669
approach during
operation
Risk of projection :
2 Wear of eye protection is 16983
mandatory
Prior to starting :
Carefully read the
Operator’s manual
3 D Var inbetriebnahme die Betriebsanieitung before hand "ng the ' 6987
und Sicherheitshinweise lesen und .
beachten. machlne, observe
F instructions and safety
shoets ovame s mise enmarche, st entent | | FUlEs when operating.
compte pendant le fonctionnement.
GB Carefully read Operator's Manual before
handiing the machine, observe instructions
and safety rules when operating.
E Leer las instrucciones de mantenimiento y
los consejos de seguridad antes la puesta
en marcha y applicarlos durante el
funcionamiento.
Risk of being caught in
the machine:
4 Keep at a safe distance 17201
from the machine
o Risk of projection :
5 g Keep at a safe distance 17202
G ;
-~ from the machine
Noise hazard :
6 Ear protection "
mandatory

Ref : PROC_TRG802

CHAPTER 1 : SAFETY
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TOME 1-SYSTEM
DESCRIPTION

System components description

Systerm Each PELLENC Selective Technologies system comprises a feed
components belt, a control cabinet, a detection unit, an air chamber inside unit

and a output box according to machine functions.

System
description The following diagram shows the location of the various system
diagram components:

Detection
unit

box Y ‘ ~Control
—— cabinet

Ref: PROC_TRG802 CHAPTER 1 : SYSTEM DESCRIPTION Version 02 / 2008
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Machine Identification

ldentification Each machine bears an identification plate. . There are two types
plate depending on the norm in force in the country.

o Machine type

o Serial Number

o Fart Number

o Date
Identification

plate CE norm

PELLEN C selective technologies C E
B R

e SR
oo R

The identification plate provides the following information

8 5 00

Identification
plate CSA norm

Machine type
Serial Number
Part Number
Date

The identification plate provides the following information

0 00 0O

Machine type
Serial Number
Part Number
Date

Power

Ref: PROC_TRG802Z CHAPTER 1 : SYSTEM DESCRIPTION Version 02 / 2008
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PELLENC SORTING MACHINES -
Manufacturer See the document appended to the manual providing relevant
aata information for your machine as follows:

MANUFACTURER PLATE
Type:
Serial No. :

Part Number :

Date :

Chamber :

Valve :

Lead seals :

If the removal of lead seals or sealing is found by one of our
technicians, the guarantee may be invalid.

In the event of work performed by our technicians on the valves,

chamber or lead seals, the new lead seal numbers will be provided
for update purposes and a new certificate of conformity will be
issued.

Ref : PROC_TRG802 CHAPTER 1 : SYSTEM DESCRIPTION Version 02 / 2008
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CHAPTER 1-
STARTING UP THE SYSTEM

Controls

A column of three lights (green, orange, red) is positioned on top of the machine. The
green light comes on when the machine is ready to sort. This light is controlled by the
software. The orange light indicates a fault on the machine (air, jamming, power supply,
lighting, etc.). This light is also controlled by the software. The red light comes on for an
emergency stop. This light is not controlled by the software.

Electrical Here are the details of the various electrical indicator lights:
Indicator

lights

Indicates presence of power. ON
when machine is reset (reset
pushbutton activated) 230 V Lights
Indicates lights are
powered

220V Master
Indicates machine is
powered

Air Conditioning defect
Indicates air conditioning
problem

24 V Control
Indicates presence of
24 VDC voltage

Ref : PROC_TRG802 CHAPTER 1:STARTING UP THE SYSTEM Version 02 /2008
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Systern Here are the details of the various system controls:
Control :
Reset pushbutton:

Resets power following emergency stop
or machine power-up
A defect requires the machine to be
reset

Sort Stop / Start:
Automatic sorting started or
stopped via pushbutton

Color touch screen:
Control of machine by
operator

Turning control knob:
Selection between 3
different operating modes
(manual, automatic or
learning control)

Turning control knob:
Selection between MISTRAL
or SIROCCO mode

Keyboard

USB, network,
External display

Master switch:
Power supplied to machine
(Excluding equipment fed
by the UPS system)

Emergency stop button:
Machine Power
cut off

Ref: PROC_TRG80Z2 CHAPTER T :STARTING UP THE SYSTEM Version 02 /2008
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Machine Start Up Procedure

STEPS TASKS REQUIRED . ILLUSTRATIONS

1 Make sure the doors are locked and that
the emergency stop button is released.

Power up the control cabinet by setting the
2 master switch to ON :
» The 220V Master light comes on
(item 4)
» The 24V Control light comes on
(item 6)

Press the « Reset» pushbutton to engage

3 power :

» The 24V Electrovalves light comes
on

Wait for the software to load and check out
4 any alerts that may be displayed

- Automatic _mode: set the turning
control knob to the «I[/O Terminal »

position
5
- Manual mode: set the turning control
knob to the « Manual » position
6 Start the conveyor line

Ref: PROC_TRG802 CHAPTER 1:STARTING UP THE SYSTEM Version 02 /2008
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Automatic Shut Down Procedure

STEPS TASKS REQUIRED ILLUSTRATIONS

1 Shut down the conveyor line

Set the master switch to the OFF position.

Check that the W2K has been closed
correctly and that the UPS has been shut
off (shown by a LED on the screen). This
should not take more than 5 minutes.

Manual Shut Down Procedure

'STEPS TASKS REQUIRED ILLUSTRATIONS

1 Stop the conveyor line.

2 Set the master switch to the OFF position.

Check that the W2K has been closed
correctly and that the UPS has been shut
off (shown by a LED on the screen). This
should not take more than 5 minutes.

Ref: PROC_TRG802 CHAPTER 1:STARTING UP THE SYSTEM Version 02 /2008
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Setting machine to zero pressure

STEPS TASKS REQUIRED
1 Perform step 1 of the « automatic shut down » procedure.
Close the air intake valve (any noise heard is normal, due to the purging
2 of the chamber when valve is closed).
Wait until the noise stops.
5 Perform step 2 of the « machine shut down » procedure.
4 Switch off the QO circuit breaker in the cabinet

Starting up machine after shutting down with zero pressure

STERS TASKS REQUIRED
1 Switch on the QO circuit breaker in the cabinet
4 Perform steps 1 to 3 of the « machine start up » procedure.
2 FULLY open the air intake valve.
4 Perform steps 4 to 6 of the « machine start up » procedure.

Ref: PROC_TRG802 CHAPTER 1:STARTING UP THE SYSTEM Version 02 /2008
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CHAPTER 2 -

SOFTWARE DRIVER

Chapter abstract

The table below gives all of the software functions that are explained in the instructions:

N° Functions

Fl1 Operating Menu

F2 Selection et direction of ejected objects

F3 Sort Starting and Stopping

F4 Management of sort results

F5 Consulting the event log

F6 Material identification and validation by image acquisition

Introduction

The software for MISTRAL and BITECHNO works in exactly the same manner

The bitechnology machine offers two types of detection: material detection and color
detection. Consequently, the machine is equipped with two PCs with two software
drivers: the Mistral software for material detection and the Sirocco software for color

detection.

The transfer from one PC to another, or from one software program to another, is
performed using the switch located under the screen.

Ref: PROC_TRG802

CHAPTER 2 : SOFTWARE Version 02 / 2008
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F1: Operating Menu : general information

The main panel provides general information concerning the status of the machine

equipment items.

Power on

Air present

Belt
operation

A
.
i

PELLEN

A (0 Lighting ! @
> n

el

) Connecticn

Lights status

Number of machine
operating hours

Temperature inside
cabinet

Connection status of
nozzle board

It also provides direct access to several furnctions according to the softwares:

Start automatic sorting

Quit application

Control lights status

Check lights status

Perform nozzle test

Acquire image

Open events log

Ref : PROC_TRG802

CHAPTER 2 : SOFTWARE

Version 02 / 2008
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Status of Equipment Items

On the main panel, the status of the machine equipment items is given by lights which
indicate the following when green:

« Lights » : lights switched on ;

-« Power » : presence of 24VDC electrovalve ;

-« Connection » : connection set up with nozzle control board ;

-« Air» : minimum pressure reached in pneumatic system (5 bars) ;

-« Sorting belt » : conveyor in service (constant speed: between 2 and 3 m/s)

List of frequently displayed symbols

VALIDATE

CANCEL

QuIT
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@ This document is the property of Pellenc Selective Technologies, any reproduction, even partial, is prohibited.




;“55 OPERATING AND MAINTENANCE INSTRUCTIONS
PELLENC SORTING MACHINES

F2: Selection and direction of ejected objects

The steps to be taken are as follows :

- Select « Mistral adjustments » or “adjustments” in the gray menu bar of the main
screen, then select « Ejected Objects » :

Ehral adjiustments —=Results Management  Help

To detect matter with MISTRAL machines, the following panel is then displayed on the
screen :

Sitlection tri matiée

Chotx d'Ljection

/ Material efected upward

\ I Material ejected downward

0 I Material not efected

In the previous example. the machine ejects PET objects in the upward direction, and
PE_PP objects downward. The other materials are not gfected.

- To select a material to be gjected, press on a “Material” box and choose the material
from the displayed list.

- To choose the direction, press on the “direction” box as many times as necessary to
obtain the required direction.

- Press « VValidate » to save the modified parameters and to return to the main panel, or
press « Cancel » to return to the main panel without saving the modified parameters.

Ref : PROC_TRG802 CHAPTER 2 : SOFTWARE Version 02 / 2008
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To detect color with SIROCCO machines, the following panel is then displayed on the
screen :

v
Matibre Vision Sens Canal

] s R
[ | cuse - o | -
[T []Sj-
[ A || e | e |

Z I Colour ejected upward

L o I Colour efected downward

i 1o
([ e | e 1 o (S

I e "0 | Colournot giected
| [ '---J'II.EJ-,.i =

| | [ i | o | (S

"

/n the previous example, the machine gfects “Bleu” in the upward direction, and “Vert
objects downward. The other materials, for example “Rouge” are not efected.

- To select the color to be gjected, press on a “Color” box and choose the material from
the displayed list.

- To choose the direction, press on the “direction” box as many times as necessary to
obtain the required direction.

- Press « Validate » to save the modified parameters and to return to the main panel, or
press « Cancel » to return to the main panel without saving the modified parameters.

Ref : PROC_TRG802 CHAPTER 2 : SOFTWARE Version 02 / 2008
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To combine the two technologies, material and color as with the BITECHNO machines,
go into the Sirocco software, select the “Settings” and then the “Ejected Objects” boxes
and choose the characteristics of the objects to be ejected as indicated on the previous
pages for the color and for the material.

Choix d'Ejection ;
Vision Sens Canal

_ bleu 1'|_d -

Matid|

s | |

In this way, in the above example, the blue, green or red colored PET objects are ejected
upwards. The other plastics, PE, PP, PVC and TETRA are ejected downwards, and the
rest, like the clear PET, are not ejected.

CAUTION: as the Vision PC is the master PC, it is necessary to check that the settings
made on the Vision PC have been correctly recorded in the Material PC. To do this,
check in the Mistral software that the objects to be ejected are the same as those that
have been programmed in the Sirocco software.

Si vous avez un deétecteur métal, la procédure pour ¢jecter l[e métal est identique :
Choisir « Réglages » ou Réglages Mistral » puis « Objets é&jectés » et sélectionner la
direction de I'éjection dans la case Métal.

Sélpution i matitre

Chobx d'Ejection

-§-H-N-H-H-H-8-R8 B\N
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F3: Sort Starting and Stopping

- Start and Stop sorting by pressing the « Mistral ON/OFF » button located on
the control cabinet.

Ref : PROC_TRG802 CHAPTER 2 : SOFTWARE Version 02 / 2008
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F4: Management of Sort Results

In-sort results While the machine is in the automatic sorting mode, select « Results
Management » in the gray menu bar of the main screen, then select
« Display Current Results » :

Mistral adjustment:

Erase current results

 SaveaResuksFle
Load a Results File
Transfert d'un fichier de production

| Elrranais Froce) | () | 5

0 toming hours 147079 Max soresy/ hour Tomperatum

0 mioutes EEIEE] mesn sonshour
21 secands IEIIIE] tnstant sortshour [200
rs CARTON
11051 410 20000 15215 12373 12704 =
0% 054 761 0714 0647 0,38 0344

This screen is used for real-time monitoring of the number of sorted
objects and their approximate weight.

This panel provides real-time sorting results :

- maximum number of ejected objects since the last time the
sort results were cleared ;

- the average number of objects sorted per hour ;

- asnap shot of the number of objects sorted per hour ;

- the number of objects ejected in each selected class.

The panel disappears when automatic sorting is stopped.
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Post=sorting After automatic sorting is stopped, select « Results Management »
resuilts in the gray menu bar of the main screen. The following sub-menu

is then displayed :

Displays the latest measured
results

L\

Clears the latest measured results
Mistral adjustments | Results Management  Help

Display Current Result -— i :
e vt kot e 1 Saves the current results in a file
Erase current results
s Fil \\\
aveAastls e % Retrieves previously saved results
Load a Results File \
Transfert d'un fichier de prnduction \\ Retrieval Of text f”e Containing the

average flowrate and the
instantaneous flowrate

» « Display Current Results » :

The Results window is identical to the Sort window :

[l I

0 s s [T, s mennout
blasnd BETI e v
Mo ] TIER] b it
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» « Erase current results » :

- Select « Erase current results »; the panel « MISTRAL SORT
RESULTS » or « SIROCCO SORT RESULTS » is displayed on the
screen with the current sort results.

A dialog box requesting confirmation appears on the panel.

- Select « YES » to clear these results; a new counting session is
then possible.

- Select « Quit » to return to the main menu.

» «Save a Results File » :
The current sort results may be saved in a file.

- Select «Save a Results File»; the panel « MISTRAL SORT
RESULTS » or « SIROCCO SORT RESULTS » is displayed with the
current sort resulits.
A Save dialog box is displayed on the panel.

- Select the path (hard drive or floppy) ; enter file name and select
« Record » to save the results.

- Select « Quit » to return to the main menu.

> « Load a Results File » :

A former results file can be loaded. The current results are
overwritten with your former results file on the hard drive or

floppy.

- Select « Load a Results File » ; a file load dialog box is displayed.

- Select the path and file name ; the panel « MISTRAL RESULTS » or
« SIROCCO RESULTS » is displayed with the file sort results.

- Select « Quit » to return to the main menu.
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F5: Consulting the Events Log

0 ure
Lancer MISTRAL en b automaba
COu;

» red background : error messages leading to machine shut down ;
» yellow background : alerts ;
» white background : other events.

To record the events log, press the save icon. The file is automatically saved on the hard
drive (« LOG » directory), with the extension . It is automatically named with the date.

Press . to return to the main menu.

Ref : PROC_TRG802 CHAPTER 2 : SOFTWARE Version 02 / 2008
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Image Tapis

r:..m.uw, u, |

QuIT Control lights Filtering Image Continuous
acquisition acquisition

It shows the entire length of the belt in horizontal sections.
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Example .

__Image Tapis

Detected
% families

-« PP object

**PET object

|
504045 507 CBST B0 68
Colonnes [pieels par ligne)

Pour prendre une image d’un abjet :
Placer I'objet sous la ligne d'éclairage’
Allumer les éclaitages

ppuyer sur ‘Acquisition’

This panel displays the image captured by the acquisition software.

It is used to check detected objects. A different color is attributed to each material. The
detected families are shown in the RH column.

To graphically view an object or material, switch on the belt and:

- Position one or several objects to be checked on the conveyor belt

- Switch on the lights : .

- Perform an image acquisition to capture and display a new image, when the object is
under the measuring section : .‘

NB . There are two objects in the previous example . one made from PET, the other from
PP

- Press « Quit » to return to the main menu : . :

MB Itis preferable to perform this operation with two people.
Ref : PROC_TRG802 CHAPTER 2 : SOFTWARE Version 02 / 2008
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CHAPTER 3 —
MAINTENANCE

Chapter Abstract

This chapter concerns machine maintenance, where the various parts are, how to clean
them and a table indicating which types of maintenance should be carried out regularly
on the machine.

Preliminary Steps

Maintenance frequency varies depending on the equipment item. Maintenance is
performed every day, each week or each month depending on the machine
component and mainly depending on the surrounding environment (dust, airborne
particles, type of stream, etc.)

The items requiring maintenance are located in the 3 following assemblies: control
cabinet, detection unit and pneumatic system.

PRIOR TO PERFORMING MAINTENANCE, MAKE SURE THE
MACHINE IS NOT IN THE PROCESS OF SORTING AND THAT
THE CONVEYOR BELT IS TURNED OFF |

Meaning of icons

o . Clean designated component using a soft cloth and a window
type cleaner.

. Perform the required checks or settings.

Ref : PROC_TRG802 CHAPTER 3 : MAINTENANCE Version 02 / 2008
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=

These intervals and times are given for informational use only and must not be used as a
point of reference. In fact, each operator must define the interval and duration of the
maintenance tasks according to the machine environment and its use.

PELLENC

This maintenance concerns all PELLENC Selective Technologies machines.

Summary table for daily maintenance

These maintenance operations are to be carried out daily or at each change of shift.

5 : : Equipment to Precautions to
N Maintenance Duration e R
Manual use
Check the functioning of « test all nozzles » Eﬂgizggf’ J
Q1 [ the nozzles and clean them 5 min button Y
. Electro valve
using the software
button
- Non-greasy
Q2 . _ window type
Clean the jam sensors 1 min P
- Soft cloth
; o Remove the
03 Clean the air conditioning _ < BlEER system filter from
filter 5min i
inside the system.
- Soft cloth
Q4 Clean the glass panels of - Window type | Wait until it cools
the feﬂectors, the reading 5 min cleaner down
unit and/or the camera - Scraper
Perform the halogen . .
Q5 brightness test 2 min ceramic plate
Ref : PROC_TRG802 CHAPTER 3 : MAINTENANCE Version 02 / 2008
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Summary table for weekly maintenance

N° Maintenance Duration ngpme!n tape e
recautions to take
H1 Sheeck el shaMIp IR 2 min Electro valve test button
compressor
H2 | Check the jam alert cells 1 min
Check the pressure on the _ General compressor pressure: 8 to
H3 S S I min 10 bars
P 949 Service pressure: 6 to 6.5 bars
H4 | Clean the nozzles bar 3 min - scraper
Summary table for monthly maintenance
N* Maintenance Duration Equipment to be used

M1 | Clean the glass panel of the 2 MR

reflectors

Bowl of hot soapy water

M2 | Control the air chamber filter 5 min

Removal can be a dangerous
operation.

Summary table for yearly maintenance

Maintenance

Al

Air - conditioning maintenance

Ref
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Q1: Nozzle Control and Cleaning

It is advisable to perform this test before starting the machine or every day at the end of
the day.

Using the software, use the “Test All Nozzles” function to check if all the nozzles are
operational.

MISTRAL version 7

Activates all nozzles one by one

_Test all nozzles

= b Three possible choices of bars to
[ be blown
Select option «All »

__ Nu. of nuzzle driven:

0 r Tests requested nozzle

(see numbering)
)

Nizeios blasning 2 Performs 15 blowing cycles.
During one cycle, air is blown
into each nozzle successively.

—————Duard Stutes Checks nozzle board status
m-
QuIT
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» In the « Test all nozzles » sub-menu, the software controls each nozzle in numerical
order with a given blowing time and a given time between each nozzle command.

This test checks the correct operation of each nozzle, and its corresponding electrovalve
by noise analysis during air ejection. In the event of a faulty nozzle, clean it and repeat
the individual test on the computer. If air is still ejected incorrectly (whistling sound),
replace the corresponding electrovalve (Refer to the electrovalve replacemerit
proceaure chapter 4).

Press « Cancel » to stop the test in progress.

» In the « No. of nozzle driven » sub-menu, an individual test is performed by selecting
the nozzle number using the + and - buttons, then by pressing the nozzle test
button.

» In the « Board Status » sub-menu, the software interrogates and displays the status of
the nozzle control board :

-« OK» : nothing to report ;

-« Pressure fault » : the chamber air pressure is less than (i.e. 4.5 to 5.5 bars) the
nozzle operating pressure ;

- “Unknown” : Communication problem with the nozzle board

Press « Quit » to return to the main panel.
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Q2: Jam sensors

» Equipment to be used:

Non-greasy window type cleaner and soft cloth

» Location:

Sight glass

/mportant The jam sensors detect an accumulation of objects to be sorted at the
outlet of the conveyor, which could cause our machine to malfunction and, above all, a
fire because of the intensity of the lighting. The sensors thereby eliminate the risks
caused by such a potentially dangerous situation, by stopping the machine (and
therefore the lighting) if the detection of the jam lasts longer than 6 seconds.

The cleaning of the 2 sight glasses is therefore mandatory for guaranteeing the safety of
the site (caused, for instance, by a label stuck on the glass).

» Maintenance:

- Clean the sight glass of the jam sensors located on each side of the
conveyor, using a soft cloth impregnated with non-greasy window type
cleaner, or using wet wipes, to avoid scoring the glass. Wipe the glass dry.

- Repeat this process for the jam alert cells.
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Q3: Air conditioning filter

» Equipment to be used:
Blower

> Location:

Air
conditioning

» Maintenance:

Remove the filter

2 Use a blower to clean the filter
3 Reinstall the filter
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Q4: Reflectors, reading unit and camera

» Range of application :

Part to clean Machines concerned
Reflectors All
Reading unit All except SIROCCO
camera All except MISTRAL

> Location:

Camera
Reading unit
Halogen
glass covers
I
Halogen
glass covers
Reflector
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» Equipment to be used:
Soft cloth, Window type cleaner and Scraper

» Maintenance:

Wait for 15 minutes so that the windows can cool before starting

work
Clean the glasses of the camera, the reading unit and the reflectors

using a car windscreen type scraper, to remove any labels.
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Q5: Lights monitoring

This test is performed using the software

e ]

MISTRAL version7

g' lex
s

nnnnnnnn

Power

mistral

A C
SortingBet
i
|

After pressing the icon, the menu prompts you to:

Lighting
strip
Position a reference plate (ceramic) under the
measuring section under the master scanner
Ceramic

Validate by pressing the green button: .| plate

The displayed panel indicates whether the lights must be replaced or not.

NEB . A percentage of 70 to 100 % displayed on the final panel is strongly recommended.

Press « Quit » to return to the main menu : .

l”ustrations i Measurement result
Validation

Please place areference plate

under measurement line -
and validate : [I[I -

Lights DK

Please check system cleanling)

This test checks whether the halogen and MEORVERIENCE S siog thotld b sad
scanner glass covers need to be cleaned S Sts SO e heckad
so as to reduce preventive maintenance "

time. Obstruction
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H1: Compressor purge valve

» Equipment to be used:

Flat blade screwdriver

» Location:

2 potentiometers

« TEST » button

» Maintenance :

- In principle, purging takes place automatically every 20 - 40 minutes for 2
mn, with the emission of a relatively loud noise. The valve opening time
and the interval between 2 automatic purging operations can be adjusted
but parameters set by PELLENC ST must not be modified.

- Itisimportant to listen to the noise made by automatic draining at least
once per week and to contact PST if the machine does not drain. A
malfunction can seriously damage the sorting machine.

- Drain it manually every week by pressing the « TEST » button.
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H2 : Checking that the jam alert cells work correctly

» Location:

Jam alert cells

» Checking they work correctly:

- Locate the transmitter cell. It is on the right side of the machine and has several
controls on the top.

- Pass your hand in front of the cell.
- The cell is considered to work correctly if a yellow lamp turns off after 3 seconds.

- In the contrary case, change the jam alert cells (follow procedure 10 in chapter 4).
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_ H3: Pressure gages

> Location:

Pressure gage indicating
pressure sent to
electrovalves

Pressure gage /
indicating air chamber

pressure

» Maintenance :

Check the readings of the 2 pressure gages :
- The pressure in the air chamber must be between 8 and 10 bars ;
- The pressure sent to the electrovalves is between 6 and 6.5 bar

- If this is not the case, please contact your compressor supplier and have the
compressor/plant dryer pack checked.
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H4: Maintenance of the nozzles

» Equipment to be used:
- Scraper

» Location:

Outgoing air gate
on casing

Nozzle bar

Nozzle bar (up)

Nozzle bar (down)

» Inspection and maintenance:

- Use a scraper to clean the nozzle bar. The purpose is to remove all dirt
clogging them up (scraper/electro valves)
CAUTION : Do not use water

- Immediately afterwards, test the nozzles and clean them (Q1) to flush out all

dirt
- Check the outgoing air gate on the casing. If it is blocked, clean it with an air
gun.
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M1: Cleaning halogen glass covers

» Location:

Halogen
glass covers

Reflector

» Maintenance:

- Wait 15 minutes for the covers to cool down before beginning
maintenance.

- Remove the covers and clean them in a bow! of hot soapy water

- Dry them completely

- Put them back into place
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M2: Air chamber filter

» Location:

Blanking plate removed:
(4 ‘butterfly’ screws

Filter

. Level
Drain plug indicator

» Maintenance:

1) Switch off the equipment air supply and close the air valve of the machine

2) Wait until bleeding has completely finished.
3) Use the level indicator to check that there is no water in the tank

If there is water in the tank :

4) Unscrew the drain plug

5) Drain the system

6) Unscrew and clean the tank

Note:
Air must be dry when it enters the machine. If water is detected, call an air
specialist immediately.
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A1: Airconditioning Maintenance

All air-conditioning systems, with the exception of new systems of one year or less from
PELLENC ST, must undergo an annual inspection. Inspection is notably intended to
check the coolant gas load status.

The purpose of this examination is to avoid machine breakdown when the surrounding
temperature increases.

This inspection must be carried out by an approved professional. You may, if you wish,
contact a local refrigerating engineer or request an estimate from PELLEN ST's after sales
service who will quote a price for this service.
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CHAPTER 4 -

PARTS REPLACEMENT
PROCEDURE
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The following table lists the parts replacement procedures for the different machines:

N° Procedures Machines Duration**
1 Replacement of a nozzle board All 5min
2 Replacement of a halogen All 5min
3 | Replacement of an electrovalve All 30 min
4 | Replacement of a MATERIAL PC All except SIROCCO 20 min
5 Replacement of a PC VISION All except f MISTRAL 20 min
6 Replacemgrjt qf the air All 30 min

conditioning
7 Changing the encoder All 10 min
8 Changing the UPS System All 10 min
9 Replacement of a jam cell All 30 min
10 Replacement of an halogen All 26 Hirs

socket

** These times are given for informational use only and must not be used as a point of
reference. In fact, the duration of each procedure can vary according to the machine
environment and the person performing this task.
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Procedure n°1: REPLACEMENT OF A NOZZLE BOARD

» Range of application :
This procedure applies to all machines.

» Location:

Nozzle board or
metal detector
box

Screws

» Access to nozzle board :

Procedure to be complied with:

The “setting machine to zero pressure” and “automatic shutdown”
procedures, explained in chapter 1, are used for implementing the
operations necessary for the machine electrical and pneumatic isolation.

Note: The conveyor is not controlled by the machine and must therefore be
made safe. Please follow the conveyor shutdown procedure to ensure it
does not start up.

Unscrew the two screws of the yellow box in order to access to the nozzle
board.
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Perform a nozzle test to identify
the defective nozzle board.

Nozzle
3 board

Once the nozzle board has been identified, the operator must precisely
4 follow the procedure for replacing the nozzle board described on the
following page

5 After completing this procedure, the machine can be returned to its initial
configuration by performing the above operations in the reverse order.

» Replacement of a nozzle board :

@ o Selector 1
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Preliminary steps
The machine should now be completely switched off. Check that there is
1 no current and that the nozzle boards are no longer powered (all lights
OFF)
2 Identify the position of the various wires before disconnecting them! No
mistake is admissible! (position of the 2 selectors and of the strap)
Disconnection
3 Cut the 24V power supply and active power (2 red wires, 2 black wires).
NB : the 24V control/ wire has the smallest diameter
4 Disconnect the (white) power pins from the nozzle unit and the
associated ground wires
Unplug the communication cable from the PC
6 Unplug the pressure switch cable
Installation of new board
Remove the 6 screws securing the board
8 Remove the board to be replaced
Install the new board and select its number using the two encoder disks
9 (the number is the same as the one on the out of order board) and the
position of the strap
Reconnections
10 Re-connect the communication cable to the cabinet
11 Reconnect the pressure switch cable
12 Connect the 24V power supply and active power (2 red wires, 2 black
wires)
13 Connect the (white) pins of the nozzle unit (and the associated ground
wires)
Return to the initial situation
14 Switch the machine back on (all the lights of the nozzle boards are ON)
15 Confirm the defect on screen after pressing the green reset button
16 Check for correct operation (perform a nozzle test and make sure each
nozzle is active)
17 Trip out the 24V power supply in the upright cabinet (FU1)
Close the yellow box (4 screws)
18 i .
(make sure the ground wire is correctly in place)
19 Re-energize the nozzle boards (FUT)
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Procedure n°3 : CHANGING A HALOGEN

» Range of application:
This procedure applies to all machines.

Warning: You must never touch the reflective metal sheets with either your fingers or a
soft cloth.

» Location:

Locate the reflector where the halogen to be replaced is located by testing the lighting
(Q6).

Reflectors
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Reflector description
Screw
Socket
Halogen

Reflecting glass

Opening the glass cover

> Remove the 6 screws

» Open the glass cover with care by pulling it downwards (step 1) and
swinging it down gently (step 2).

Note: Do not let go of the cover as you open it.
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REMPLACEMENT OF THE HALOGEN

» Remove the halogen by pushing it against one of the sockets
I (similar to domestic halogen lamps)
Position the new halogen (without touching it) in the same manner.
Correctily postioned

2
Incorrectly positioned

3 Close the glass cover by swinging it back up and pushing closed.

4 Replace the 6 screws and tighten them.
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Procedure n°3: REPLACING AN ELECTROVALVE

» Range of application:
This procedure applies to all machines.

Location

Nozzle bar

Nozzle bar (up)

Nozzle bar (down)

Preliminary steps

Shut off the air supply located near the air-conditioning
by cutting off the air valve (horizontal position)
1 Wait until bleeding ends (no more air in the tank).
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Nozzle bar (up)

Unscrew and remove the top cover

Unscrew and remove the side cover

Nozzle bar (down)

Unscrew and remove the side
cover

Installation of new electrovaive

Using a blower, blow the hexagon socket recess of each screw to be
removed as well as the unit so as to avoid dirt getting in after the
electrovalve is dismounted
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4
Nozzle bar (down])

Remove the electrovalve by pulling it perpendicularly to its seating plane
5 (CAUTION : the electrical connector is fragile)
6 Using a cloth, clean the location of the electrovalve (residual grease)

CAUTION : prevent contamination from entering the feeder openings
7 Position the seal in the hollow section on the new electrovalve

Reposition the new electrovalve by positioning it perpendicular to the
8 seating plane (CAUTION : the electrical connector is fragile)
9 Tighten the 2 screws

Return to the initial situation
10 Open the air intake
11 Make sure there are no leaks when pressure is re-applied
12 Perform a nozzle test
13 Screw on the cover and check that the joint is placed correctly
Nozzle bar [down] Jolnt
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SORTING MACHINES

Procedure n°4: REPLACEMENT OF A MISTRAL PC

» Range of application:

This procedure applies to all machines except the SIROCCO ones.

» Location: Opened doors :

L
i
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MATERIAL P/C

» PC Replacement :

STEPS TASKS REQUIRED

1 Switch off the PC (electrical precautions)

2 Check there is no current

3 Switch off the cabinet

4 Open the cabinet and disconnect the cables connected to the PC (7
minimum|

5 Remove the screws securing the PC (2 screws)

6 Unpack the replacement PC and turn over the assembly rails
(inverted during shipment)

7 Position and secure the PC using the PC attaching screws (2 screws)

8 Reconnect the cable assembly (7 minimum) according to the
indications below ( Wiring)

P Power up the cabinet then the PC, and make sure all the
components are operational (inverter, nozzle board...)

Ref : PROC_TRG802 CHAPTER 4 : PARTS REPLACEMENT Version 02 / 2008

© This document is the property of Pellenc Selective Technologies, any reproduction, even partial, is prohibited




%% OPERATING AND MAINTENANCE INSTRUCTIONS
SORTING MACHINES

PELLENC

» Wiring :

#5993 30008Rssaaaan
Ssessenssssesseney o
| Sssssescsssessesns r

Connect the various peripheral devices to the connectors by respecting the different
configurations. Tighten the connectors.

1 5 9
USB connected to
the commutator
2 10
3 11
4 12
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MISTRAL
800 - 1200
Configuration

MISTRAL
1600 - 2000 - 2400
Configuration

BiTECHNO
800 - 1200
Configuration

BiTECHNO
1600 - 2000 - 2400
Configuration
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Procedure n°5: REPLACEMENT OF A VISION PC

» Range of application:

This procedure applies to all machines except the MISTRAL ones.

» Location: Opened doors

sirocco pack.1205' 223

seleciive tecnnblog)

VISION PC

» PC Replacement :

STEPS TASKS REQUIRED

1 Switch off the PC (electrical precautions)

2 Check there is no current

3 Switch off the cabinet

4 Ope_n the cabinet and disconnect the cables connected to the PC (8
minimum)

5 Remove the screws securing the PC (2 screws)

6 Unpack the replacement PC and turn over the assembly rails

(inverted during shipment)

7 Position and secure the PC using the PC attaching screws (2 screws)

Reconnect the cable assembly (8 minimum) according to the

5 indications below ( Wiring)
9 Power up the cabinet then the PC, and make sure all the
components are operational (inverter, nozzle board...)
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» Wiring :
Connect the various peripheral devices to the connectors by respecting the different
configurations. Tighten the connectors.

secvove 5
¢

POWER

HoD

cecaonne
Coadeave
seeasee

"o 08 ey
e

1 10

USB connected to

the commutator
2 11

”
3 8 12
USB connected to
4 the uninterruptible
DOWE ppI
9

5
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\Wiring of the PC VISION
5 3
BITECHNO BN
1600 - 2000
Configuration g
BiTECHNO T
800 - 1200 N H H
Configuration H F
oo - LY ) R
;
SIROCCO _ . P
1600 - 2000 - 2400 & p
Configuratiorn : N
» I RE
-
SIROCCO B o |
800 - 1200 N o
Configuration ; H B
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Procedure n°6: REPLACING THE AIR CONDITIONING

MB. Itis preferable to perform this procedure with two people.

Caution:
The air conditioning system must remain vertical for 24 hours after starting up.

» Location

> Replacement of air conditioning

Removal of air conditioning

1 Switch off the machine

2 Open the control cabinet and disconnect the quick-disconnect cable

3 Unscrew the 4 or 6 screws from the air conditioning (according to the
model)

4 Remove the air conditioning and the cover with the sticker

Installation of the air conditioning

Correctly position the air conditioning and then tighten the screws.
5 CAUTION: place the cover attachment fittings between the control cabinet
and the air conditioning

Check the air conditioning is correctly attached and that there is no play

g between the air conditioning and the control cabinet.
v Connect the quick-disconnect cable
Switch QT to ON and check that the air-conditioning is running correctly
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Procedure n°7 : CHANGING THE ENCODER

Locating

The encoder is located on the side of the conveyor

M5 Screw

Encoder

Disc

Removing the encoder

1 Unscrew the cable

2 Undo the two M5 screws

3 Remove the encoder sensor.

Installing the new encoder

Insert a new encoder where the old one was.

Note: When remounting, tighten the sensor completely because there must not
be more than 3mm between the disc and the encoder sensor or rotation will
not be detected.

4
Checking it works correctly
5 Start the conveyor
6 A LED should flash to indicate that the belt is running. If this is not the case,
tighten up the sensor.
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Procedure n°8 : CHANGING THE UPS SYSTEM

Locating

Opened doors .

Removing the UPS
1 Unscrew the 4 nuts
2 Unplug the cables from the back.
3 Remove the damaged UPS (in black).
Installing a new UPS
4 Put a new UPS into place
5 Reconnect the cables as shown:
6 Replace and tighten the nuts.
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Procedure n°9 : CHANGING A JAM ALERT CELL

Location

"1 Jam alert cells

Identifying the jam alert cells

The jam alert cells have two sensors:

- A transmitter: - Areceiver:
on the right hand side of the machine, on the left hand side of the machine
composed of several controls and has no controls
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Changing the cells

1 Remove the two screws on both cells

2 Disconnect the cables

3 Disconnect the connector

4 Replace both cells (transmitter and receiver)
5

Replace the screws and tighten them

6 Reconnect the cables

Reconnect the connector

Sensor controls

Sensitivity
control

Time control
(4s)

Open cover

Switch control

Switch control

REGLAGE DES SWITCHS

CELLULE EMETTRICE

H |
¢ 00 |

Checking that it works correctly

Put your hand in front of the receiver, if a yellow lamp turns off after 3
seconds then it is working correctly
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Procedure n°10 : Changing a halogen socket

» Range of application :

This procedure concerns all machines.
Warning: You must never touch the reflective plates with your fingers or a soft cloth.

> Location:

Locate the halogen where the socket is to be changed.

Reflector
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Reflector description
Screw
Socket
Halogen bulb

Reflector glass cover

Opening the glass cover

» Remove the 6 screws.

» Open the cover with care by pulling downwards (step 1) then
swinging it open (step 2).

Warning: hold the glass cover while you open it.
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Replacing the socket
1 Remove the halogen lamp
2 Unplug the connector situated at
the back of the reflector
Undo the connector screws
to remove the contact unit.
3
Contact unit
Note the position of the wire coming from the socket to change (position 1
or 2) then fetch the tool that was supplied with the machine for this
purpose.
4
Tool for the operation
Possible locations of the wire
(Please note it before removal)
Insert the tool in the contact unit slot and pull the wire out.
5
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Unscrew the connector steel sheath.

Unclip the socket and pull the wire. If the wire proves difficult to remove,
see "Socket wire and ground wire”.

Clip the new socket into place
8 with the slot facing upwards
(so the wire can be easily inserted)

Hold the sheath straight to avoid bending and to simplify threading, then

insert the wire.

10 Fasten the steel sheath to the connector.

. Fut the wire b_ack into the pl_ace that you noted in the contact unit. Push it
into place until you hear a click.

12 Replace the contact unit in the connector and tighten the screws.

13 Plug the connector back in.

14 Replace the halogen.

15 Swing the glass cover back up and push into place.

16 Insert and tighten the 6 screws.
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Socket wire and ground wire

If you have trouble inserting the wire (step 7) due to the ground wire,
unscrew the threaded cover located on the side of the reflector.

16
The wire should pass through more easily.
If it still cannot be done, unscrew the steel sheath on the side of the
reflector.
Insert the new wire and the ground wire into the red high voltage sheath

17 and then insert that into the steel sheath.

18 Screw the steel sheath back on again.

14 Replace and tighten the threaded cover on the side of the reflector.

20 Follow the previous procedure from step 11 onwards.
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CHAPTER 5 -
HELP NOTES

This chapter gives help on trouble shooting and remote maintenance.

Subject Causes of problems
Lights
Software
Diagnostic Aids Ejection
Sorting
1 — 1/O drive boards
2 — Power validation
3 - No lights
4 - Connexion with nozzle control unit
5 - Low air pressure
Diagnostic of displayed | ¢ _ problem with nozzle board
messages

7 — Nozzle control board diagnostic in nozzle control
board unit

8 — Acquisition

9 — Initialization vision

10 - Initialization caméra

Remote maintenance
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CHAPTER 5 —

ERRORS MESSAGES AND
SOLUTIONS

Diagnosis of displayed messages common to all machines

Problem 1 - [/O Drive Board

BOARD NOT PRESENTED!

1 Turn System off then back on
2: Check address of board
3. Replace the board

Cause:

The I/O Drive Board is not detected by the software.

Solutions :

Validate the error.
The 1/O Drive Board is faulty or has not been detected, it is impossible to use the
MISTRAL :

- quit the software driver ;

- switch off the control cabinet (PC included);

- wait several seconds ;

- re-start the MISTRAL.

If the problem persists, please contact PELLENC Selective Technologies After Sales
Service.
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Problem 2 : Power Validation

ABSENCE OF POWER

1. Emergency Stop Triggered

2. Doors Not Closed

3 T1 220V 24V Circuit Breaker Triggered
4. Check the fuses

Cause :

The software starts, power OFF..

Solutions :

The 24VDC electrovalve light of the control cabinet is also OFF :
- release the emergency stop button ;
- engage power by pressing the reset pushbutton ;
- validate the error message.

In addition, check that all the circuit breakers are ON. If this is not the case, switch any
circuit breakers that are OFF to ON then reset and confirm.
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Problem 3 - No lights

Absence of Lighting

I- Chamber over-heating problem
- lamp blown

Cause :

The software starts up without lights.

Solutions :

The 220V Lights indicator of the control cabinet must also be OFF :
- check circuit breaker Q4, it must be closed ;
- checkif lights are powered ;
- validate error message ;
- check the halogen tubes
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Problem 4 : Connection with Nozzie Control Unit

Problem of communication with Nozzle Drive Board

- Check connections

- Check the presence of 24 V on Nozzle board

-Check addressing of CAN Boardin- Replace the Nozzle board
- Replace the CAN board

Cause :

The nozzle electrovalves are controlled by a printed circuit board located inside the
nozzle control unit.

This board is controlled by the software driver via an industrial network. It is connected
to a card installed inside the industrial PC of the control cabinet.

Upon initialization, the software sets up a link with the nozzle control board. If the
connection is not established, the above error message is displayed.

Solutions :

Validate the error message, the ejection nozzles can not be controlled :
- make sure the nozzle control unit is powered, 24VDC control light (see next
page) ;
- make sure this power is present on the nozzle control board (see next page) ;
- check the fuse on the nozzle control board (see next page).

Once the connection is established, the software regularly interrogates the status of the
nozzle control board ; the following error messages may be displayed :
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Problem 5 . Low air pressure

AIR pressure too low.

Cause :

The chamber air pressure is less than the nozzle operating pressure.

Solutions :

- check the compressed air supply : it must be above 6 bars ;
- check the supply system ;

- make sure the pressure regulator is set to 6 bars ;

- validate the error message.
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Problem 6 . Problem with Nozzle Board

Electro-distributor Drive Defect

- Check the Dlagostlc Indicator amp on Nozzle board
-Use the Nozzle Menu to test the defective autput

Cause :

An output stage is faulty.

Solutions :

- (see next page) ;

- switch off the control cabinet (master switch) ;

- check the connections between the output and the nozzle wire bundle ;
- re-start the MISTRAL.

If the problem persists, replace the nozzle control PCB.
Please return the defective PCB to PELLENC ST After Sales Service along with number
you were given that authorizes the return of goods.
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Problern 7: Nozzle conitrol board diagrostic ir1 nozzie control urit

/l | ° [

cm EINN
a3 R Ld39 Ld38 Ld37

24V
Commande

24V |
Puissance | | I I r | I |

Ld i : Lights welded onto PCB

Power indicators

Ld33: Presence of 24 V Control (check fuse F1)
Ld34 : Presence of 5V Control

Electrodistributor control indicators

With the presence of « 24\/ Power », Leds Ld1 to Ld32 must be ON.
If one of the Leds (Ld1 to Ld32) is OFF, this indicates a problem with the electrical
connection between the board and the coil :

- open circuit (cable cut, faulty connector crimping or coil unserviceable)

- short-circuit (cable crushed or coil unserviceable)
Ld39 ON : indicates a program error or micro defect. Switch off and then switch on the
Mistral. If fault persists, replace the board. Ld36 flashing : indicates board OK.
Ld37 flashing : indicates normal communication between board and computer.
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Diagnosis of displayed messages specific to MISTRAL
software

Problem 8 - Acquisition

NIR ACQUISITION BOARD NOT PRESENTED!

%

Cause :

The acquisition card is not detected by the software.

Solutions :
Validate the error by pressing the « Validate defect » icon on the screen.

The acquisition card is faulty or has not been detected, it is impossible to use the
MISTRAL :

- quit the software driver ;

- switch off the control cabinet (PC included);

- wait several seconds ;

- re-start the MISTRAL.

If the problem persists, please contact PELLENC Selective Technologies After Sales
Service.
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Diagnosis of displayed messages specific to SIROCCO
software

Problem 9 . Initialization vision

VISION BOARD NOT PRESENTED

Picture Problem

- 1: Check the Video Acquisition Board

- 2. Test the Connexdion from PC to Camera
- 3. Check the feeding of the camera

Cause :

Before the software graphic interface is displayed, the initialization of the vision board is

launched.
If the vision board is not detected by the software, the above error message is displayed

on the screen.

Solutions :

Validate the error.
The vision board is defective or is not detected, it is impossible to use the machine:
- Exit the software driver;
- Switch off the control cabinet (PC included);
- Wait a few seconds;
- Re-start the machine.

If the problem persists, contact the PELLENC ST Product Support Department.
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Problem 10 . Initialization carmera

Probléme d'initialisation de la Caméra

- Probléme de prise d'image :

1. Vérifier la Carte d'Acquisition Vidéo
2. Tester la Connectique PC / Caméra
3: Vérifier 'alimentation de la camera

Cause :

Once the vision board is initialized, the software performs an image acquisition to test
the camera. If the program has not detected the camera, the above error message is
displayed on the screen.

Solutions :

Validate the error message.

The camera is defective or not connected, it is impossible to use the machine:
- Switch the cabinet off (master switch) (PC included);
- Check the connection between the camera and the PC;
- Re-start the machine.
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CHAPTER 5 —

DIAGNOSTIC AIDS AND
FAULT-TRACING

Lights

9 What should | do if the lights don't come on 7
5 < Make sure the lights power indicator is ON.
= Make sure the doors are locked.
= Check the halogens (cleanliness and operation)
<+ Check the “machine status”. If the conveyor is running and the machine says
“belt stopped”, check the encoder.

Software

@ What should | do if the error ‘acquisition card missing” appears when the

software starts up 7

<+ Switch off the machine, wait several seconds, then switch it on again (PC

stopped)
< If the problem persists, call Pellenc Selective Technologies After Sales Service.

What should I do if the error "No Power” gppears 7

% Make sure the emergency stop button is not applied.
% Press the "Reset" button

% Check the status of the circuit breakers

< Confirm on screen

@ What should | do If the objects are not in the « image acquisition » pane/ 7
<+ Make sure the object belongs to a programmed family.
%+ Check that the article (as opposed to the label) is correctly placed under the
light beam
= Perform programming if this model is systematically not sorted (Level 2
Customer Training )
«+ Call Pellenc Selective Technologies After Sales Service.
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@ What should | do If the objects are incorrectly ejected?

=% Check the service air and that the nozzles are working correctly

< Try and identify the trajectory of the object when it is blown out by passing it
through the belt several times (twisting ?7)

=% Make sure the nozzles are not directing the air stream next to the object.

% Check the operation of the nozzle board.

@ How do | check the synchronization (this requires 2 personsjs

%+ Check the /ateral synchronization (perform a mirror centering - Access
reserved to customers having received Level 2 training)
 Perform a blowing synchronization test :

Take a FPE bottle

Select the material to be blowr: . PE if possible

Check for correct detection (there are PP caps)

Set to sorting mode

Position the bottle on the belt cross-wise and accompariy it to prevent it
from moving when refeased.

Ry R KR

] —

The object must be clearly ejected and must not swirl around itself.

The nozzles start blowing too early: call Pellenc
ST After Sales Service and report the diagnostic
&

| S
The nozzles start blowing too late: call Pellenc ST
After Sales Service and report the diagnostic

N
| Do
Ref : PROC_TRG802 CHAPTER 5 : AIDS Version 02 / 2008
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@ What should / do in the event of nozzle failure 7

Check for the presence of air

Check the connection between the PC and the nozzle boards (nozzle test)
Check that the nozzles are not blocked (“clean nozzles”)

Check that there is not a wire crushed in the 16-pin connector on the nozzle
ramp

Check the nozzle board safety fuses

+ 444

Sorting

@ What should | do if the machine does not sort 7

= Make sure the belt is in operation

=+ Check the "machine status”. If the conveyor is running and the machine says
“belt stopped”, check the encoder.

= Check the connection with the nozzle board

@ What should / do in the event of a drop in sorting purity or efficiency?

Check the lights : all the reflectors must be ON

Check that the reflectors are clean (test)

If the test fails:: Check the detection unit : the windows and the inside must be
clean

Check the regulator operating pressure, it may be too low and the objects are
incorrectly ejected

Check for correct operation of each nozzle

Check the position of the separating plate of the output box

Check the quality of the flow: too much paper results in a shovel effect during
gjection. Similarly, a wet stream can cause detection to be faulty.

& + &4
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CHAPTER 5 -
REMOTE MAINTENANCE

After consulting the previous chapters, if you still cannot resolve your problem, you can
call us for remote maintenance.

BEFORE REMOTE MAINTENANCE :

e |dentify the remote maintenance mode of your machine: MODEM or ADSL (if you
subscribed to this option when you bought it)
e Make sure the telephone line is connected to the machine

Pellenc ST
After Sales Service

DURING REMOTE MAINTENANCE :

e Make sure the machine is not in the sorting process
e Set the machine to the learning mode
e Follow the instructions given by the After Sales Technician
e During remote maintenance, the After Sales Technician may ask you to place an
object under the light, on the measuring section.
In this case, place the object under the red point on the belt
If possible choose an object which
does not have a label.
AFTER REMOTE MAINTENANCE :

e Return to the sorting mode (press the black ON/OFF button)
e Return to automatic mode (turning button «Control» position « Automatic »).

Ref: PROC_TRG80Z2  CHAPTER 5: REMOTE MAINTENANCE Version 02 /2008
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CHAPTER 6 -
PERIPHERALS

This chapter gives instructions for the adjustment and maintenance of machine
conveyors, outer casing and rollers.

These operations are carried out after machine shutdown.

Outer maintenance

» Cleaning the side panes:

You should clean the side panes when you can no longer see inside the casing.
Use a soft wet cloth to do this.

» Cleaning the separator bars:

To ensure the machine functions efficiently, you must regularly remove any waste that
has stuck to the separator bars.

Roller maintenance

» Cleaning the rollers:

Remove any objects that may impede or block the rollers for each station.

Ref : PROC_TRG802 CHAPTER 6 : PERIPHERALS Version 02 /2008
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CHAPTER 6 -
CONVEYOR

This chapter concerns customers whose conveyor was supplied by Pellenc ST. Here you
will find the supplier’s instructions and further explanations for certain maintenance and
adjustment on/for the conveyor.

Mechanical maintenance

Belt centering Regularly check that the belt is correctly centered with respect to
the ends. Check the distance between the belt end and the side
plate, on each side of the conveyor (/tem 7).

Guard The guard is only located on the lower nozzle bar (item 2). Its
purpose is to prevent objects from falling between the nozzle bar
and the conveyor belt. If residual products were to remain in this
position, there is a risk of damaging the belt.

Perform a visual and mechanical check of this system DAILY.

Ref : PROC_TRG802 CHAPTER 6 : PERIPHERALS Version 02/2008
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Regularly check To operate correctly, the drum requires a bearing block (iterm 3).
the rotating The bearing block is a cast iron body housing a bearing.
components Regularly check that the bearing blocks are greased.

(bearing blocks, Also make sure that there is no magnetic tape wound around the
drums, rolfers) encoder.

Conveyor grease cartridges

» How often to do this maintenance:

This maintenance is to be carried out weekly.

> Location:

Grease
cartridges

There are two grease cartridges at the front of the conveyor (access via the doors of the
machine} and two cartridges at the rear

» Verification:

- Check the grease level is correct in the cartridges on each side of the conveyor
- Replace the cartridge if empty

Ref : PROC_TRG802 CHAPTER 6 : PERIPHERALS Version 02/2008
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Washing procedure for fast conveyor belt

Material required

Washing
frequency

The conveyvor and
its environment

The purpose of this procedure is to explain how to clean a fast
conveyor belt.

To wash a conveyor belt, it is recommended to use a sponge or
brush with water.

The fast conveyor belt must be washed regularly.

During the washing operation, the conveyor must be in the no-
load operating mode.

To prevent objects from remaining on the belt during washing,
ensure equipment items upstream from the conveyor are shut
down.

In order to guarantee personnel safety during washing,
equipment items located downstream from the conveyor must be
shut down.

It is prohibited to climb on the conveyor to clean the belt, there is a
risk of getting caught !

STERS DESCRIPTION

1 Make sure the equipment items located both upstream and down
stream from the conveyor to be washed are shut down;

2 Make sure the conveyor to be washed is in the no-load operating
mode.
Take a household type sponge or brush, wet it with water, then
position on the first edge of the conveyor belt in operation.

3

Ref : PROC_TRG802
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The cleaning object must be firmly maintained on the operating
conveyor belt until the first edge of the belt has been cleaned over
one or several complete turns.
If the belt is very dirty, rinse the sponge and repeat the operation until
this section of the belt is clean.

4 )
...... -
L
Repeat step 4 by placing the sponge next to the belt section previously
cleaned.
If necessary, (if the belt is very dirty) rinse the sponge and repeat the
operation until this section of the belt is clean.
2 *ﬁr:t—_ — ] ‘_
- rerc—
HHE) T
Repeat step 5 as many times as necessary to reach the 2nd edge of the
belt.
Belt washing is finished when the entire conveyor belt is clean.
ey T
/7
6 P
<

If cleaning with water is insufficient, the use of industrial alcohol type
products may be necessary.

Cleaning personnel may also stand on the side of the conveyor and
change sides when it is clean.

Ref : PROC_TRG802
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Adjusting the belt

The tension of the belt must be frequently checked according to how often the
conveyor is used.

Excessive tension may cause unnecessary expenditure of energy and risks of
deterioration to the belt and drums.

Excessive slack may cause the conveyor to slide on the driving drum.

Before adjusting the belt tension, remove any accumulated deposits on the slides
of the transmitter head.

» Adjusting the tension of the rubber belt

The adaptation of the belt fibers may cause the belt to elongate. The belt must be re-
tensioned and re-centered approximately two weeks after the machine is first run.

The procedure for re-tensioning correctly is as follows:

1. Remove the protective housing of the transmitter head.

2. Tension the belt by adjusting the tension units on the tensioning head of the
conveyor. It is important to adjust the two tensioning heads identically in order
to keep the drum axis perpendicular to the transporter (and the belt) axis.

3. Check the belt tension.

4. Reinstall the protective housing.

To replace the belt, proceed as follows:

>

—

VVVVYY

- Remove the tensioning drum

- Remove the edges

- Remove the current belt

- Fitthe new belt

- Install the tensioning drum and tension the belt

Replacing the belt :

o replace the belt, proceed as follows:

Remove the tensioning drum

Remove the edges

Remove the current belt

Fit the new belt

Install the tensioning drum and tension the belt s
Reinstall the edge

Ref : PROC_TRG802 CHAPTER 6 : PERIPHERALS Version 02/2008
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» Correcting the belt side-shift :

Before any adjustment: .
Ensure flatness and parallelism: o ( i
Flatness: do not deform the belt : DL e ) ..‘;-jf}
ABCD must be level. tﬁfiz-:j_’_ g S

(see figure 1) TR e e

Para”gism: the tensioning (or tail) s \:“\f:j

drum is adjusted on the horizontal plane. Fig 1

(see figure 2)

Adjustment

(B Do

Driving drum Tail drum

Fig ¢

General Rules:

» First, the adjustment is performed with the conveyor unloaded, before the
conveyor is loaded.

» All belts require a running-in period to allow the fibers to settle. Repeated
adjustments may be required during the initial hours of operation.

» The operation of the belt must be monitored closely during the first hours of
operation to prevent any deterioration caused by rubbing against the edges.

Ref: PROC_TRG802 CHAPTER 6 : PERIPHERALS Version 02/2008
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- Adjusting the belt side-shift :

If the side-shift occurs in the direction of the arrow D, the position of the rollers must
be corrected, as per the arrows T (see figure 3), by always adjsting the strain roller (In
exceptional cases only, fast and very tensioned belts may move in the opposite
direction)

| o Strain head
Control head | |

'+ T
Fig 3
- Adjusting the carrying rollers of the return belt :

If adjusting the drums is not sufficient, it may be necessary to adjust the return roller
(see figure 4)

Control roller Strain drum
T

: Ret I
Fig & eturn roller

Side-shift : D ( adjustment: T (see figure 5)
Warning: in general, this is a very delicate adjustment.

Control roller s

"“"“r—l e M
l / AW
Direction of Direction of \ '.l \ { |

“— movement movement  * ||
’ [ Upper strand Lower strand_’\ | \,”\ |
[ . \. ! |

ﬂl_lfj L= ]
Fig 5
Ref : PROC_TRG802 CHAPTER 6 : PERIPHERALS Version 02/2008
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> Belt skidding:

Skidding may be caused by insufficient belt tension. It may also be caused by
excessive belt tension. In such a case, slacken the belt first before re-tensioning it.

» Visually inspecting the machine :

Before starting work, perform a daily visual inspection of the conveyor to ensure that:
The gear box is sufficiently lubricated.

No objects, which could damage the transporter and prevent its normal operation,
are stuck in the machine.

Warning:
A visual inspection only takes a few moments and can prevent accidents and costly

repairs.

Adjusting the scraper

The scraper must not rest too heavily on the belt as this could constrain or
prematurely wear out the belt, or cause damage to the scraper itself. Adjustment is
performed using two threaded rods inserted through "half-clamp assemblies” on the
control head drums. When the machine is started, loosen the scraper, then, with the
conveyor running, progressively retighten the springs using the two threaded rods,
until the scraper is in continuous contact with the beilt.

Ref: PROC_TRG802 CHAPTER 6 : PERIPHERALS Version 02/2008
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5

CHAPTER 7 -
SPARE PARTS

In this chapter is a list of the important spare parts that you are most likely need to
order one day.
The parts are given by area and are numbered in the photos.

Area A

Area C
Areal

Area B
Area N
Area G Area M
AreaD

Area lJ

Area H

Ref : PROC_TRGS801 SPARE PARTS Version 11/2008
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Area- Number _qes‘ériﬁftiqn. Quantity
Al Screen on/off
A2 Main on/off switch
A3 Emergency shutdown button
A4 Sorting on/off button
A5 Keyboard
A6 Touch screen
A7 Pressure gage
A8 Bulb for stack light
A9 Auto/Manu/Learning switch

Ref : PROC_TRG801
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Version 11/2008
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Area - Number Description * Quantity

BI1 SIROCCO PC

B2 MISTRAL PC

B3 UPS

B4 Spectrometer/Biplexer

B5 PELTIER effect module *

B6 PELTIER pilot board

B7 Diode ampli board *

B8 Screen power supply

B9 Biplexer pilot board*

B10 Switch or router | dep-ending on the
configuration)

* An asterisk indicates that this part can only be changed by PST.

Ref: PROC_TRG801
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Area - Number Description Quantity

Cl /O board
Cc2 2 way VISION board
c3 Modem card
c4 CAN module
5 National Instrument board
cé Metal board
Z7 Hard drive
P H-HH VISION

MISTRAL
PC

| #nse Sssssssssssss 4
I..ll....'.!l‘“‘
Sssesssssscnnssanss o
- - e e .
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Area - Number Description Quantity

Dl 20 A Power supply
D2 40 A Power supply
D3 Fusadee cartridge
D4 Intensity control relay

Dimensions
D5 Fuses Amperage :

Voltage :

D9 I/O Power card

~Ww *g

Ref: PROC_TRGS801 SPARE PARTS Version 11/2008
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Area - Number Description Quantity
El Halogen tube
E2 Lampholder bundle unit
E3 Reflector glass cover
E4 Reflector unit

Ref : PROC_TRG801 SPARE PARTS Version 11/2008
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Area - Number Description Quantity
Fl Mirror set *
F2 Camera box*

* An asterisk indicates that this part can only be changed by PST.

Ref : PROC_TRG801 SPARE PARTS Version 11/2008
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Area - Number Description Quantity

Gl Encoder
G2 Belt rotation sensor
G3 Belt
G4 Rolling bearing 1
G5 Rolling bearing 2
G6 Return rolling bearing
G7 Gear motor

Ref : PROC_TRG801 SPARE PARTS Version 11/2008
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Area - Number Description Quantity
Hi Jam alert cells (pair)
H2 Protective cover
H3 Magnetic door switch

Ref : PROC_TRG801 SPARE PARTS Version 11/2008
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Area - Number Description Quantity
I Scraper
12 Electrovalve unit joint
13 Electrovalve unit
14 Electrovalve
15 Joint + electrovalve filter
16 Electrovalve unit air supply
17 Electrovalve unit holder
18 Nozzle ramp fitting holder
19 EV protective cover

Ref : PROC_TRGS801 SPARE PARTS Version 11/2008
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Area - Number Description Quantity
J1 FRL unit
J2 FRL filter
J3 Harting connector
J4 Harting socket
J5 Continuous output pressure regulator
J6 Oil trap filter

Ref: PROC_TRGS801

SPARE PARTS

Version 11/2008
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Area - Number Description Quantity

K1 Air connection unit
K2 Air valve
K3 Flowmeter
K4 Pressure switch
K5 Safety valve
K6 Air tank
K7 Automatic drain valve

Ref : PROC_TRG801 SPARE PARTS Version 11/2008
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Area - Number Description Quantity
L1 Air-conditioning
[:2 Air-conditioner filter
M1 Nozzle board
NI Metal sensor relay

Ref : PROC_TRGS801 SPARE PARTS Version 11/2008
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CHAPTER 7 -
Sorting Efficiency and Purity

Definitions

Once the machine has sorted the various materials, its performance can be measured
by means of two indicators: efficiency and purity.

Sorting efficiency refers to the sorting output or yield.

Sorting purity refers to the quantity of objects sorted without error.

In the examples below, we will consider numbers but performance can also be
measured in volume.

Material Efficiency/Purity-Positive Sorting

Example: 100 objects made from PET and 50 objects made from another material are
present at the input stream of the machine.

»r Efficiency: Out of 100 bottles made from PET, 93 are ejected into the PET
outlet and the 7 other PET bottles into another outlet. PET sorting efficiency is
93%.

~ Purity: 97 objects are counted in the PET outlet. Of these 97 objects, 93 are
objects made from PET. PET sorting purity is 93/97, i.e. 95.8%.

MATERIAL PURITY /EFFICIENCY — Positive sorting

100 PET objects ! /
50 other objects e - — -

G
N
= ‘
Y
Y
| e ——— A}
e kN 3
] ) \ Diagram 1
i 1 AT
! 1 | g
-
93 PET
Other output PET output
Total=53 objects Total=97objects
PET sorting efficiency: 93% As 93 Purity of clear objects: 958%
PET objects out of 100 present at As at clear PET output, there are 93 clear
input are found at PET output, PET objects outof 97 objectsin total, i.e.
i.e. 93:100=93% 93:97=95.8%
Ref : PROC_TRG802 CHAPTER 7 : INFORMATION Version 02 / 2008
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Color Efficiency/Purity-Positive Sorting

£xample: 100 objects made from clear PET and 50 objects made from colored PET are
present at the input stream of the machine.

» Efficiency: Of the 100 clear PET bottles, 93 are ejected in the Clear PET outlet
and the 7 other clear PET bottles are ejected into the Co/ored outlet. PET
sorting efficiency is 93%.

»  Purity: 97 objects are counted in the clear PET outlet. Of these 97 objects, 93
are clear PET objects. Clear PET sorting purity is 93/97, i.e. 95.8%.

Efficiency of clear PET: 93%
As at clear PET output, there are 93 clear PET

100 Clear PET objects objects out of 100 clear PET in total

50 Colored PET objects i.e. 93:100=93%
Purity of clear PET : 95.8%
As at clear PET output, there are 93 clear PET
objects out of 97 objects intotal, i.e.
93:97 = 95.8%

Diagram 2

Color output Clear output
Total=53 objects Total= 97 objects

Material Efficiency/Purity-Negative Sorting

£Example; 1000 objects made from PET and 100 objects made from another material
are present at the input stream of the machine.

~ Efficiency: Of the 100 impurities present at the input, 95 are ejected. PET
classification efficiency is 95%.

» Purity: In the PET outlet there are 990 bottles made from PET out of 995
objects in total. PET output purity is 99.5%.

Efficiency of impurity sort :
AB"at Impurity output, there 95
kppurities outof ~ 100,i.e. 95 400 = 95%

1000 PET objects

100 Other material
objects

Purity of PET fraction : 99.5

As at PET output, there 99 PET objects
am 995 objects in total, 0

000:995 i.8~99.5%

Diagram 3
Impurity output PET Output
Total=105 objects Total=9950bjects
Ref : PROC_TRG802 CHAPTER 7 : INFORMATION Version 02 / 2008

© This document is the property of Pellenc Selective Technologies, any reproduction, even partial, is prohibited.
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1. General

Specified Use

The software delivered with the program module is exclusively for use with KAESER compressors. The
program module may only be applied together with a SIGMA CONTROL BASIC centroller.

Any other use is considered incorrect.
Specified use also means adherence to the installation, removal, commissioning, operational and
maintenance conditions laid down by the manufacturer. )

Liability
KAESER accepts no liability for any damages arising from installing the program module or retrofitting
the volt-free contacts.

Copyright

The copyright of the software supplied is the property of KAESER KOMPRESSOREN. The end user is
not entitied to pass on the software to any third party, either fully or in part.

The copyright of this description is the property of KAESER KOMPRESSOREN. This description may
not be copied, either fully or in part, distributed or evaluated for competitive purposes or communicated
to third parties unless authorized to do so.

Support Hotline
+49 9561 640 7979

Scope of Supply
* This description

* Program module with compressor software for controlling the loadfidle phases of Kaeser
compressors by means of a remote contact.

® KAESER KOMPRESSOREN GmbH 06.06.2006 www.kaeser.com
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2. Function

21 With the module plugged in it is possible to control the loadfidle phases by means of a remote,
valt-free contact connected to input 14. The compressor runs under load when the contact is closed
and in idle when it is open. After a specific idling time, determined by the control mode in use (min.
30s, max. 240s) the motor switches off and the compressor is then standby. If the compressor ON key
() is pressed when the contact is open the compressor remains in the standby state. In the event of an
unclear load signal (contact permanently closed) a degree of emergency control can be achieved and
unnecessarily high system pressure and power consumption avoided by setting the cut-out pressure
(parameter 8} at 0.4 bar above the required system pressure. In the case of a fault the controller
regulates system pressure by means of parameters 8 and 7 (cut-out pressure and switching
differential).

2.2 If the inserted program module, rather than the remote contact, is required to regulate the
network pressure then:

- the network pressure (parameter 8) must be set to the required value,

- the remote contact input 14/X3:7 must be bridged to P24/X3:9.

2.3 When the program module is plugged in and powered-up, the program in the controller
memory is overwritten by the module program and irretrievably lost.

2.4 If the module is withdrawn the controller then has no program. Operation of the compressor is
no longer possible,

2.5 So long as the module is in place its program data can be changed. installing the module in a
different SIGMA CONTROL BASIC controller can lead to functional defects, despite having the same
program.

2.6 ATTENTION: Compressor functional deviations where applicable
On software versions earlier than 01.08 (display SBS01.08...) plugging in the program module changes
the function of the machine when switched off via the OFF key on the contraller as follows:

Applies to controllers with KAESER material numbers 7.7005.0 and 7.7005.1.

Switching the machine off
While under load
- Press the OFF key.

The machine runs in idle for 15 seconds then stops.
The 'machine ON' LED flashes during idling.

While idling
- Press the OFF key.

The machine stops immediately.
The 'machine ON' LED is extinguished.

While running up
- Press the OFF key.

The machine stops immediately.
The 'machine ON' LED is extinguished.

® KAESER KOMPRESSOREN GmbH 06.06.2006 www.kaeser.com
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3. Installation

341 Check the delivery
The module program is designed for a specific compressor nominal pressure. The nominal pressure is
encoded in the module material number:

Material number Nominal pressure [bar]
7.7006.0000x

7.7006.0001x 11

7.7006.0002x 15

The nominal pressure contained in the module material number must coincide with
compressor nominal pressure.

If there is any discrepancy, the module should not be used!
3.2 Saving the settings
Counter readings and settings are not taken over by the new software,

Note the iollowing counter readings and settings:
Parameter 0: Operating hours

Parameter 1: Hours under load

Parameter 2: Service interval

Parameter 4: Temperature units

Parameter 5: Pressure units

Parameter 8: Refrigeration dryer operating mode
Parameter 7: Network pressure switching differential
Parameter 8: Network pressure set point

3.3 Install the program module

Attention!

Carry out the following measures in the sequence shown before attempting any work on the
electrical system:

1. Switch off all phases
2. Lock them out,
3. Check that no voltage is present.

Only a qualified electrician may carry out the following work, as the machine control cabinet
must be opened. The control cabinet is designed to prevent entry of dirt and moisture. After
exchanging the controller make sure that gaskets and assembly parts are properly replaced.

4. The module aperture is on the rear of the controller to the left and above the plug connector X1.
The aperture is protected by a cover.

5. Insert a screwdriver carefully in the slot on the left of the cover and prize it out of the aperture.

6. The aperture is beveled on the upper right side. The module has a corresponding beveled corner.
Push the module into the aperture until it clicks into place.

The connection of the volt-free contact for loadfidle control is directly on the rear of the controller.

Only flexible cable may be used with conductor section 0.5 - 1.5 mm2 (AWG 22 - 16) - recommended
cable is NYSLYO 2 x 1.0mm2, Maximum cable length 100m,

® KAESER KOMPRESSOREN GmbH 06.06.2006 www. kagser.com
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Slot for profram
module

Floating relay contact for remote
load/idle regulation

Make connections as follows

1.) Connections should only be made by a qualified electrician, following local regulations.
KAESER accepts no liability for damage caused by the retrofit.

2.) Holes must be drilled through the canopy near the power supply lines to provide entry for the
cables. The cable entry must be equipped with appropriate cable fittings or grommets to
exclude moisture and foreign bodies.

3.) The cable must be laid in such a way that no compressive or tensional stress is imposed on it
when the switch cabinet door is opened.

4.) A screwdriver DIN5264 A 0.4 x 2.5 should be used to open the spring-loaded teminals. The
screwdriver is inserted in the rectangular opening above the corresponding terminal. Strip 8
mm of insulation from the end of the conductor for insertion in the terminal.

5.) Make connection to pin 7 (input 14) and pin 9 (24V DC power supply) by means of X2 plug.
6.) Secure the cable so there is no tension on the X2 plug.

3.5 Checking acceptance of the new program

1. Start the controller and allow it to boot up.

2. Switch the controller off.

3. Switch the controller on again. During booting up the display should show:

SBSxx.xx_R _pp pp = code for machine nominal pressure:

PR Nominal pressure [bar]

08 8

11 11

15 15

© KAESER KOMPRESSOREN GmbH 06.06.2006 www.kaeser.com
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The pressure indicated by the pp must correspond to the machine nominal pressure. Changing the
machine nominal pressure from that given on the nameplate is not permitted when the program
module is used.

4. Removing the program module

1. The program module should not be removed from the controller,
If removal becomes essential, however, the following must be observed:

2.1. Switch off the power supply.
The module must not be removed while under power as this can lead to a defect in the controller.
Do not insert fingers or objects in the module aperture as they may come into contact with live
components.

2.2 Without the module there is no program in the controller. The compressor will not run and the
controller displays the error message "SYSTEM ERROR, call service". When the module is
inserted again the machine can operate.

® KAESER KOMPRESSOREN GmbH 06.06.2006 www.kaeser.com
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1.2

1.3

1.4
1.4.1

1 Regarding this Document
1.1 Using the Document

Regarding this Document

Using the Document

The service manual is part of the machine.

» Keep the service manual in a safe place throughout the life of the machine.
> Pass the manual on to the next owner/user of the machine.

» Ensure that all amendments received are entered in the manual.

-

Enter details from the machine nameplate and individual items of equipment in the table in chap-
ter 2.

Additional Documents

Included with this service manual are addifional documents intended to assist in the safe operation
of the machine:

m  Certificate of acceptance / operating instructions for the pressure vessel,

Missing documents can be requested from KAESER.
> Make sure all documents are complete and observe the instructions contained in them.
> Make sure you give the data from the nameplate when ordering documents.

Copyright

This service manual is copyright protected. Queries regarding use or duplication of the documentation
should be referred to KAESER. Correct use of information will be fully supported.

Symbols and Identification
Warnings

Warning notfices indicate three levels of danger signified by the signal word.
m  DANGER

" WARNING
= CAUTION
DANGER _ )

.These show the kind of danger and its source!
:The possible consequences of ignoring a warning are shown here.
:‘The word "Danget” indicates that death or severe injury can result from ignoring the instruction.

> The measures required to protect yourself from danger are shown here.

> Always read and comply with warning instructions.

SgnalwordMeaning  |Conseq o
DANGER B Wa__rns_'.__qf_an tmnjlngnt t__hrfagt_ of dan_ger Death or serious injury may result
WARNING [Warns of possible danger

__|Consaquencos of nonobservance

Death or serious injury are possible

Service Manual Screw Compressar
SK SIGMA CONTROL BASIC 1
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1.4.2
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Material

Precondition

Option H1

?

Q

63

Further information

1 Regarding this Document

14 Symbols and Identification

Sgralword Meaning  Consequencesofnon-cbervance
CAUTION [Warns of a possibly dangerous situa- |Light injuries or material damage are possible
tion

The levels of danger and their meaning

Other instructions and symbols

This symbol refers to particularly important information.

Here you will find detalls on special tools, operating materials or spare parts.

Here you will find conditional requirements necessary to carry out the task.
Here conditions relevant to safety are named that will help you to avoid dangerous situations.

> This bullet is is placed by lists of actions comprising one stage of a task.
In lists of actions with several stages the sequence of actions is numbered.
Information that refers to only one option is marked with an indicator (e.g.: H1 means that this
section is only valid for machines with adjustable machine mountings). Option indicators used in
this service manual are explained in chapter 2.2 .
Information referring to potential problemns are identified by a question mark.
The cause is named in the help text ...

»> .. and a remedy given.

This symbol refers to important information or measures concerning environmental protection.

Here, your attention is drawn to further topics.

Service Manual Screw Comptessaor
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COMPRESSORS 1  Nameplate

N

Technical Data
2.1 Nameplate

The model designation and important technical information are given on the machine's nameplate.

The nameplate is located on the outside of the machine:

= gbove the cooler
or

®  on the rear of the machine.

> Enter data from the nameplate here as reference:

..Mlé"".(.j:!c..b'...". gl PO N oosionis AR
Partno. ’ ’ ] )
Year_—_ e e e et e
Se_;|_alnc_>__ S I
Voltage e e e e e e e
Package FLA N o
Phase S — e
Wiing Diagram o
FOR SERVICE, REFER TO EQUIPMENT NUMBER | -

Tab. 2 Nameplate

2.2 Options
The table contains a list of possible options.
= Enter options here as a reference
Modula t|ng control e e ] C1 SO sttt SO
Machine mountngs H1 -
Alrcoolmg ot N K1 o
Transformer powersupply | T2 N
Refrigeration dryer T3 B
Prepared for heatrecovery wi -

Tab, 3 Options

Service Manual Screw Compressor
9 5742 03 USE SK SIGMA CONTROL BASIC 3
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23 Weight

The weight given is the maximum. Actual weight of individual machine is dependent on equipment

fitted.
Weightfbs) | 705 705
Tab. 4 Machine weight
24 Temperature
e e e B8 . 8K20
Minimum cut-in tempera- 40 40
Typical airend discharge 167-200 167-200
temperature during opera-
tion [°F] O SN -
Maximum airend dis- 230 230
charge temperature (auto-
matic safety shut-down)
[°F1

Tab.5 Temperature O

2.5 Ambient Conditions

_ . SK15 L . SK2
Maximum elevation 3000 3000
AMSL® [ft] , U
Permissible ambient tem- 40-115 40-115
perature [°F] _ o
Cooling air temperature 40-115 40-115
Inlet air temperature [°F] )\~ 40-115 L A0-11s
Maximum relative humidi- see figure 1 see figure 1
ty of inlet air

* Higher elevations are permissible only after consultation with the manufacturer

Tab. 6 Ambient Conditions

O

Service Manual Screw Comprassor
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Fig. 1

2.6

Tab. 7

2.7

Tab. 8

2 Technical Data
2.6 Ventilation

100 +
a0
80
70
60
30

0 40 88 93 97 100 106 118 T
02-80001

Maximum relative humidity
Inlet air temperature [°F)
Maximum relative humidity of inlet air [%]
Ventilation
The values given are minimum guide values.
b5 sk
Inlet opening () see illus- 3.2 ‘ 3.8

tration 10 [sq.ft.] - S S -
Forced ventilation with ex- 2354 2943

haust ventilator:

Flowrate[em]at 0.4 Inwe| e
Exhaust duct: 13 3/4x 23 5/8 13 3/4x 23 5/8
Dimensionfin] | __

Ventilation

Pressure

Maximum working pressure: see nameplate

Safety rellef valve activating pressure [psig]:

‘Mmdmum workingpres- |  SK15 i 8K20

surefpelg _ - _

125 155 185

160 155 L 1’
217 o 230 2%

Safety relief valve activating pressure

Service Manual Screw Compressor
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Tab. 9

2.9

2.9.1

292

2 Technical Data
28 Delivery

Delivery

FAD [cfm]:

Maximum working pres- | 8K 15 ] SK 20

sure [peig] N N Lo
125 63.6 - T

160 I 97 | s
217 ] 38.8 | ar

Free air delivery

Cooling Oil Recommendation

A sticker showing the type of cil filled is located near the oil separator filler,
Information for ordering cooling oil can be found in chapter 13.4.

Basic information

Lubrication of an air compressor is essential to reliable operation. Carbon and varnish can form in
compressor cooling oils. These deposits block the flow of lubricant and cause excessive wear and
failure of moving parfts. Contamination of the lubricant can allow the formation of acids, causing ex-
tensive internal corrosion. Water may be condensed decreasing the lubricity.

Lubricants in rotary compressars do much more than lubricate. During the compression process, it

acts as a sealant in the airend which is important for maximum efficiency. The lubricant also absorbs
much of the heat of compression fo cool the airend and reduce the temperature of the compressed
air. It's not enough that a compressor caoling oil lubricates well, it must stand up to the heat, pressure
and contaminants that are present in every air compressor.

KAESER Lubricants

KAESER synthetic lubricants should be stored in a protected location to prevent contamination. Do
nof re-use drums; flush and send to reconditioner.

Although the KAESER synthetic is not highly flammable, it will burn. While KAESER synthetic com-
pressor cooling oil is less flammable than equal viscosity mineral olls, it cannot be classified as a fire-
resistant fiuid. It has a flash point above 460 °F. Since the user has total control over the conditions
of the compressor lubricant, he assumes total responsibility for its safe usage.

Material Safety Data Sheets are available for each lubricant from your authorized KAESER Service
representative.

Regardiess of the lubricant selected, the KAESER SIGMA lubricants will separate readily from water.
If condensate oceurs it can easily be removed. Let the compressor sit so that any water can drain
back to the separator tank and separate to the bottom. See chapter 10.15 proper draining procedure.

KAESER has several lubricants available that are specially formulated to match these demands. They
feature excellent lubricity, outstanding demulsibility (ability to separate from water), and lang life.

M-SERIES:

®  M-Serles SIGMA compressor cooling olls are semi-synthefic lubricants,

®u  M-Series SIGMA compressor cooling oils are the highest quality petroleum lubricants. M—460 is
specially blended te provide reliable performance in KAESER screw compressors.

Service Manual Screw Compressor
SK SIGMA CONTROL BASIC 9_5742 03 USE
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Tab. 10

2.11
2111

Tab. 11

Technical Data

2
2.

10 Cooling cil charge

S-SERIES:

m  S-Series SIGMA compressor cooling oils are synthetlc lubricants.

m  S-Series SIGMA compressor ceoling oils are formulated from the most advanced synthetic lu-
bricants. These "synthetic” lubricants begin as high quality petroleum feed stock. They are then
refined, processed and purified into fluids with very consistent malecular structure. These oils are
carefully blended to produce extremely consistant lubricants with superior properties. SIGMA
synthetic lubricants feature all the advantages of both PAO and diester fluids.

& 5-460 lubricant is recommended for compressors operating in ambient temperatures between

40 °F and 105 °F.

Specialty KAESER LUBRICANTS:

S-680 lubricant may be used when ambient temperatures are always between 70 °F and 105 °F.

FG-460 synthetic hydrocarbon based food grade lubricant is designed for use in rotary screw
compressors in the application where incidental food contact may occur with the discharge air.
This lubricant meets the requirements of the FDA Regulation 21 CFR §178.3570 and is

USDA H-1 approved and NSF certified. FG-460 is approved for canning, food packing, meatand
poultry processing and other applications where incidental food contact may oceur,

Cooling oil charge

The charge of cooling oil for machines with heat recovery is increased by the volume of ail In
the heat exchanger and connecting lines.

SRR DR < R R . R
Totalchargela] 4 T4 74 _
Topping up valume [qf] 0.3 0.3
(minimum-maximum) | o _ - R
Cooling oil charge
Motors and Power
Drive motor
S R < A N B
RatedpowerwPy ¢ . ol
Enclosure protecton - |  ___TeFC ... TEFC
Drive motor
Rated speed [mm]:

‘Maximumworkingpree- | SK15 T 8K 20 o
suellgl e e

125 D 7 3540 L 3585 -
B U 3540 ...
Service Manual Screw Compressor
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2.12

Tab. 13

213

Fig. 2

2  Technical Data
212 Sound Pressure Level

Maximum working pres- SK 15 SK20

Drive motor: nominal speed

Sound Pressure Level

Operational state:
=  Nominal volume flow
®  Nominal pressure

Measurement conditions;
m  Free-field measurement to CAGI/PNEUROP PN8 NTC 2.3
®  Measurement distance: 1 m

Sound pressure lev- 65 66
elldBA) . ] ]
Sound Pressure Level
—
Power Supply | C )

Baslc requirements

The machine is designed for an electrical supply according to National Electric Code (NEC) NEC-
670, particulary NFPA 79, section 5.7. In the absence of any user-specified alternatives, the limits
given in these standards must be adhered to. Consult manufacturer for any other specific power

supply.

Three-phase

Do NOT operate package on any unsymmetrical power supply. Also do NOT operate package on
power supplies like, for example, a three-phase {open) delta or three-phase star with non-grounded
neutral,

The machine requires a symmetrical three-phase power supply transformer with a WYE configuration
output as shown in Figure 2 and Figure 3. In a symmetrical three phase supply the phase angles and
voltages are all the same.

Other power supplies are not suitable.

03-80235

Three-phase star (wye); 4 wire; grounded neutral

O

Service Manual Screw Compressor
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Further information

2.14

Tab. 14

Tab. 15

Tab. 16
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2 Technical Data
2.14 Power Supply Spacificaions

03-50236

Three-phase star (wye),; 3 wire; grounded neutral

Please contact authorized KAESER Service representative for options.
The electrical diagram 13.4 contains further specifications for electrical connection.

Power Supply Specifications

The following multi-strand copper core wires are given according to 2005 NEC 310.15, Table 310.16
far 40 °C ambient temperature.

If other local conditions prevail, like for example high temperature, the cross section should be
checked and adjusted according to 2005 NEC 110.14®, 220.3,310.15, Table 310.16, 430.6, 430.22,
430.24 and other local codes.

Dual element time delay fuses are selected according to 2005 NEC 240.6,430.52 and tables 430.52,
430.248 and 430-.250,

We strongly suggest using a separate copper conductor for the equipment GROUNDING. NEC Ta-
ble 250.122 will point out the "minimum size”, however, we recommend a ground conductor the same
size as the power leads, if local codes allow,

Rated power supply 380V+10%/3/60Hz

PrefusiAl 0 40
Supply dAWGE . AxANGE
Consumptonfl | 28 | 2

Power supply details 380V/3/60Hz

Rated power supply 480V+10%/3/60Hz

o s L sK20 ,
Pre-fus [A] 25 . 35

Sueply | HAWGIO AXAWGE _
Consumption [A] | 18 B D < A
Power supply details 460V/3/60Hz

Rated power supply 575V +10%, 3-ph, 60Hz

Pre-fuse [A] 20 30

Supply pAWGT2 AXANGCE
ConsumptontAl | 1”2 20
Power supply details 575V/3/60Hz

Service Manual Screw Compressor
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Tab. 17

2 Technical Data
215 Available heat capacity

Option W1
Available heat capacity

The quality of the heat transfer medium and its required flow rate depend on the type of heat
exchanger used.

Maximum heat capacity | sK 15 SK20

available

e e Rt B S
e R T R A

Heat capacity (cption W1)

Service Manual Screw Compressor
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3.2

3.3

34
34.1

3.1 Basic Information

Safety and Responsibility

Basic Information

The machine is manufactured to the latest engineering standards and acknowledged safety regula-
tions. Nevertheless, dangers can arise through its operation;

= Danger to life and limb of the operator or third parties.
= |mpairments to the machine and other material assets.

Disregarding these instructions can result in serious injury. :

t> Read the service manual carefully and take notice of the contents for safe machine operation.

> Use this machine only if it is in a technically perfect condition and only for the purpose for which
it is intended; observe all safety measures and the instructions in the service manual.

> |mmediately rectify (have recfified) any faults that could be detrimental to safety.

Specified Use

The machine is intended solely for industrial use in generating compressed air. Any other use is
incorrect and does not comply with requirements, The manufacturer is not liable for any resulting
damages. The risk involved in such incorrect use is taken solely by the user.

> Keep to the specifications listed in this service manuat.

> Operate the machine only within its performance limits and under the permitted ambient condi-
tions.

> Do not use compressed air for breathing purposes unless it is specifically treated for such.

> Do not use compressed for any application that will bring it into direct contact with food products
unless it is specifically freated for this.

Improper Use

= Never direct compressed air at persons or animals.

> Cooling air, warmed after passing through the machine, may be used for heating purposes but
only when it poses no health risk to humans or animals. If necessary, hot coaling air should be
treated by suitable means.

> Do not allow the machine to take in toxic, acidic, flammable or explosive gases or vapors.

> Do not operate the machine in areas in which specific requirements with regard to explosion
protection are applied.

User's Responsibilities

Observe statutory and universally accepted regulations

This Is, for example, nationally applied European directives and/or valid national legislation, safety
and accident prevention regulations.

> QObserve relevant statutory and accepted regulations during installation, operation and mainte-
nance of the machine.

Service Manual Screw Compressor
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3.4.2

343

3.5

3.5 Dangers

Qualified personnel

These are people who, by virtue of their training, knowledge and experience as well as their knowl-
edge of relevant regulations can assess the work to be done and recognize the possible dangers
invelved.

Authorized operators possess the following qualifications:
=  are of legal age,

= are conversant with and adhere to the safety instructions and sections of the service manual
relevant to operation,

®  have received adequate training and authorization to cperate electrical and compressed air de-
vices,

®»  Additional qualifications for compressors with refrigeration dryers:
— Adequate training and authorization on refrigeration devices.

Authorized installation and maintenance personnel have the following qualifications:
m  are of legal age,

m  have read, are conversant with and adhere to the safety instructions and sections of the service
manual applicable to installation and maintenance,

®  are fully conversant with the safety concepts and regulations of electrical and compressed air
engineering,

= are able to recognize the possible dangers of electrical and compressed air devices and take
appropriate measures to safeguard persons and property,

= have received adequate training and authorization for the safe installation and maintenance on ~,
this equipmeht. _J
®  Additional qualifications for compressars with refrigeration dryers:
— fully conversant with the safety concepts and regulations concerning refrigeration devices,

— mustbe able to recognize the possible dangers of refrigeration devices and take appropriate
measures to safeguard persons and property.

» Ensure that operating, installation and maintenance personnel are qualified and authorized to
carry out their tasks.

Inspection Schedules and Accident Prevention Regulations

The machine is subject te local inspection schedules.
= Ensure that local inspection schedules are adhered to.

Dangers
Baslc Information

Information concerning the various forms of danger that can arise during machine operation are found
here.

Basic safety instructions are found in this service manual at the beginning of each chapter in the
section entitled "Safety’.

Warning instructions are found before a potentially dangerous task.

Service Manual Screw Compressor
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5 Dangers

Safely Dealing with Sources of Danger

Information concerning the various forms of danger that can arise during machine operation are found
here.

Electricity

= Allow only qualified and authorized electricians or trained personnel under the supervision of a
qualified and autherized electrician to carry out work on electrical equipment according to elec-
trical engineering regulations .

> Before every start-up, the user must make sure there is adequate protection against electric shock
from direct or indirect contact.

> Before starting any work on electrical equipment:
Switch off and lock out the power supply discennecting device and check that ne voltage is
present.

> Switch off any external power sources.
These could be connections to floating contacts or electrical machine heating, for example.

> Use fuses corresponding to machine power.
» Check regularly that all electrical connections are tight and in order.

Forces of compression

Compressed air is contained energy. Uncontrolled release of this energy can cause serious injury or
death. The following information concerns work on components that could be under pressure.

» Close shut-off valves or otherwise isolate the machine from the air main to ensure that no com-
pressed air can flow back into the machine.

> Vent all pressurized compenents and chambers completely.

» Do notcarry out welding, heat treatment or mechanical modifications to pressurized components
(e.g. pipes and vessels) as this influences the component's resistance to pressure,
The safety of the machine is then no longer ensured.

Compressed air quality

> Never directly inhale compressed air.

» Use appropriate systems for air treatment before using the compressed air from this machine as
breathing air and/for for the processing of food products.

>  Use food-grade cooling oil whenever compressed air is to come into contact with food products.

Spring tension

Springs under tension or compression represent contained energy. Uncontrolled release of this en-
ergy can cause serious injury or death.

Minimum pressurefcheck valves, pressure relief valves and inlet valves are powerfully spring-loaded.
> Do not open or dismantle any valves,

Rotating components

Touching the fan wheel, the coupling or the belt drive while the machine is switched on can result in
serious Injury.
> Do not open the enclosure while the machine is switched on.

Service Manual Screw Compressor
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35 Dangers

> Switch off and lock out the power supply disconnecting device and check that no voltage is
present,

= Wear closeitting clothes and a hair net if necessary.
= Make sure all covers and safety guards are in place and secured before starting.

Temperafure

= Avoid contact with hot components.
These include, for example, compressor airends or blocks, oil and compressed air lines, coolers,
oil separator tanks, motors and machine heatars.

> Wear protective clothing.

> |f welding is carried out on or near the machine, take adequate measures to prevent sparks or
heat from igniting oll vapors or parts of the machine.

Nolse

> Operate the machine only with full scundpraofing.

> Wear hearing protection if necessary,
The pressure relief valve blowing off can be particularly loud.

Operating materials

> Strictly forbid fire, open flame and smoking.

> Follow safety regulations when dealing with lubricants and chemical substances,
> Avoid contact with skin and eyes.

Bo not inhale oil mist or vapor.

Da not eat or drink while handling cooling and [ubricating fluids.

Keep suitable fire extinguishing agents ready for use.

Use only KAESER approved operating materials.

b
-
-
-

Unsultable spare parts

> Use only spare parts approved by the manufacturer for use in this machine.
Unsuitable spare parts compromise the safety of the device.

> Use only genuine KAESER pressure components.

Conversion or modification of the machine

> Do not permit conversion or modification of the machine as this can compromise function and
safe working.

Extension or medification of the compressed alr system

> Extension or modification of the compressor station;
Check the blow-off capacity of pressure relief valves on air receivers and compressed air lines
before installing any new machines.

> [f the blow-off capacity is insufficient:
Install pressure relief valves with larger blow-off capacity.

Service Manual Screw Compressor .
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3.5.3

3.5.4

3  Safety and Responsibility
3.

5 Dangers

Safe Machine Operation

Infarmation on safe conduct when handling the machine is found here.

Transport

Use suitable lifting gear that conforms to local safety regulations.

Allow transport only by personnel trained in the safe movement of goods.
Attach lifting gear only to suitable lifting points.

Be aware of the center of gravity to avoid tipping.

Make sure the danger zone is clear of personnel.

Y Yy yy

Installation

Y

Install the machine in a suitable compressor room.

> |f installed outdoors, the machine must be protected from frost, direct sunlight, dust, rain and
splashing water.

> Do not operate in areas in which specific requirements with regard to explosion protection are in
force.
For instance, the requirements of ATEX directive 94/8/EC "Equipment and Protective Systems
intended for use in Potentially Explosive Atmospheres".

> Ensure adequate ventilation.

> Ensure that required ambient conditions are maintained with regard to:
®  ambient temperature and humidity,
= clean inlet air with no damaging contaminants,
= inlet air free of explosive or chemically unstable gases or vapors,

= inlet air free of acid/alkaline forming substances, particularly ammonia, chlorine ar hydrogen
sulfide.

> Do not position the machine in warm exhaust air from other machines.

> Ensure accessibility so that all work on the machine can be carried out without danger or hin-
drance.

Decommissioning, storage, disposal

> Drain out fluids and dispose of according to environmental regulations.
These include, for example, compressor oil and cooling water.

> Give refrigerant only to authorized groups for disposal.
> Dispose of the machine in accordance with local environmental regulations.

Organizational Measures

> Designate personnel and their responsibilities.
> Give clear instructions on reperting faults and damage to the machine.
> Give instructions on fire reporting and fire-fighting measures.

Danger Areas

The table gives information on the areas dangerous to personnel.
Only authorized personnel may enter these areas.

Service Manual Screw Compressor
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Tab, 18

3.6

Further information

3.7

Fig. 4

3  Safety and Responsibility
36 Safely Devices

Actvlty  |Dangerarea  Authorizedpersonnel
Transport  |Within a 10 ft radius of the machine. installation perscnnel for transport
preparation.
. .. ... .. |Nopersonnelduring fransport.
Beneath the lifted machine. No personnel!
Installation |Within the machine. ~|Installation personnel
Within 3 ft radius of the machine and its supply
cables. _ ‘
Operation Witﬁin a 3 ft radius of the machine. Operating personﬁgl
Maintenance |Within the machine. Maintenance personnel

Within a 3 ft radius of the machine.

Danger Areas

Safety Devices

Various safety devices ensure safe working with the machine.
> Do not change, bypass or disable safety devices.

> Check safety devices for correct function regularly.

> Do not remove or obliterate labels and notices.

> Ensure that labels and notices are clearly legible.

More information on safety devices is contained in chapter 4, section 4.6.

Safety Signs

The diagram shows the positions of safety signs on the machine. The table lists the various safety
signs used and their meanings.

Ty gt

|
§ 4 1

Location of safety signs

Service Manual Screw Compressor
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3
37

Itom

Safety Signs

Meaning

Danger of fatal injury from touching electrically live components!

> Switch off and lock out the supply disconnecting device and check that no voltage
is present.

>

BB

Machine starts automatically!
Severe injury could result from rotating components, electrical voltage and air pres-
sure.

> |solate from the power supply and lock out before cpening any machine enclosure
or guard.

VSevere injury could result from touching the belt drive or fan blade!

» Operate the machine only with fully closed safety guards, access doors and pan-
els.

> |solate from the power supply and lock out befere opening any machine enclosure
or guard.

11

A
2
fi-

Injury and/or contamination can resuit from breathing compressed air!
Contamination of food can result from using untreated compressed air for food proc-
essing!

> Never breathe untreated compressed air.

> Air from this compressor must meet OSHA 29CFR1910.134 and
FDA 21CFR178.3570 standards, if used for breathing or food processing. Use
proper compressed air treatment.

13

16

Hot surface can cause burns!
» Let the machine cool down.

= Wear long-sleeved garments (not synthetics such as polyester) and protective
gloves,

Wrang cooling oil level can cause machine defects or rising oil consumption (oil con-
tent for pure air)!

> Check the oil level regularly and top up as necessary.

23

24

> BB B

Serious injury or death can result from loosening or opening component that is under
pressure and heavily spring loaded!

> Do not open or dismantle the valve.
> Call for authorized KAESER Service representative if a fault occurs.

Serious injury or death can result from loosening or opening component under pres-
sure!

> De-pressurize all pressurized components and enclosures.
>  Secure that machine keeps de-pressurized,
» Check that machine is de-pressurized.

25

W
[ wm =3
m

Ear damage and burns can result from [oud noise and/for oll mist when the safety relief
valve opens!

» \Wear ear protection and protective clothing.
> Close all access doors and cover panels.

27

>

Risk of electric shock!
If the interrupter has tripped current-carrying components of the controlier should be

examined and replaced if damaged to reduce the risk of fire or electric shock.

Service Manual Screw Compressor
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3 Safety and Responsibility
38 In Emengency

lem|Symbol Mearing
28 : Risk of electric shock!

To maintain overcurrent short-circuit, and ground-fault protection, the manufacturer's
/instructions for sefting the interrupter must be followed to reduce the risk of fire or
i ielectric shack.

Safety Signs

In Emergency
Fire fighting

Suitable extinguishing media
»  Foam

®  Carbon dioxide

B Sand or dirt

Unsuitable or unsafe extinguishing media
= Strong water jet

Keep calm.

Give the alarm.

Switch off the main power supply disconnect device if possible. -
Move to safety: ( )
= warn any persons in danger

= help incapacitated persons

m  close the doors

5. Try and extinguish the fire if you have the knowledge to do so.

Ll

Remove any compressor cooling oil from your person.

» Eye contact
Rinse thoroughly with lukewarm water and seek medical assistance.

> Skin contact
Wash off immediately

Warranty

This service manual contains no independent warranty commitment, Our general terms and condi-
tions of business apply with regard to warranty.

A condition of our warranty is that the machine is used for the purpose for which it is intended under
the conditions specified.

Due to the multitude applications for which the machine Is suitable the obligation lies with the user to
determine its suitability for his specific application.

In additions, we accept no warranty obligation for:
m the use of unsuitable parts or operating materials,
= ynauthorized medifications, Q)

Service Manual Screw Compressor
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3 Safety and Responsibility

GEN 310 Environmental Protection

3.10

53

= jncorrect maintenance,
m incorrect repair.

Correct maintenance and repair includes the use of original spare parts and operating materials.
> QObtain confirmation from KAESER that your specific operating conditions are suitable.

Environmental Protection

> Store and dispose of operating materials and replaced parts In accordance with [ocal environ-
mental protection regulations.

> QObserve relevant national regulations.
This applies particularly to parts contaminated with coocling oil.

> Do not allow cooling oil fo escape to the environment or into the sewage system.

Service Manual Screw Compressor
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4 Design and Function

41  Cabinet

Design and Function
Cabinet

i: S T
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il
Cabhinet
Contral cabinet door (3] Panel
Latch Oil level indicator viewing window

The cabinet, when closed, serves various functions:
B Sound insulation

®  Protection against contact with components

= Confrol of cooling air flow

Safe and reliable operation is only assured with the cabinet closed.

Access doors are hinged to swing open and remavable panels can be iifted off,
Latches are released by a key supplied with the machine.

Functional Description of the Machine

Functional description using an air-cooled machine as an example.

Service Manual Screw Compressor -

04-50032
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4 Design and Function
43 Floafing relay contacts

04-80033

Machine layout

(1 Inletvalve (6) Control cabinet
(2 Minimum pressure/check valve Oil separator tank
Drive motor Air filter

(4 Oilfilter @ Oilfair cooler

(8} Airend

Ambient alr s cleaned as it Is drawn in through the filter (8).
The air is then compressed in the airend (5).
The airend is driven by an electric motor (3)

Cooling oil is injected into the airend. It lubricates moving parts and forms a seal between the rotors
themselves and between them and the airend casing. This direct cooling in the compression chamber
ensures a very low airend discharge temperature.

Cooling oil recovered from the compressed air in the oil separator tank [7) gives up its heat in the oll
cooler (@} The oil then flows through the oil filter (4) and back to the point of injection. Pressure within
the machine keeps the oil circulating. A separate pump is not necessary. A thermostatic valve main-
tains optimum cooling oil temperature.

Compressed air, freed of cooling oil in the oil separator tank (7), flows through the minimum pressure/
check valve (2)into the air cooler (8). The minimum pressure/check valve ensures that there is always
a minimum internal air pressure sufficient to maintain coeling oil circulation in the machine.

The air cooler brings down the compressed air temperature of only 5 to 10 K above ambient. Most of
the moisture carried in the air is remeved during this cooling process.

Floating relay contacts

Floating relay contacts are provided for the transfer of signals, messages.
Information on location, loading capacity and type of message or signal is found in the electrical
diagram.

If the floating relay contacts are connected to an external voltage source, voltage may be
present even when the machine is isclated from the power supply.

Options

The options available for your machine are described below.,

Service Manual Screw Compressor
SK SIGMA CONTROL BASIC 21



KAES !‘l

COMPRESSORS

4.4.1

Fig. 7

442

4.5
4.5.1

Option C1
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4  Design and Function
45 Operating States and Control Modes

Option H1
Machine mountings

These mountings allow the machine to be anchored firmly fo the fioor.

i e By
i Ta ¥y
L R
= AN
LTy
VAN
1

o A

hY
N,

Machine mountings

Option W1
Prepared for external heat recovery

Connections are provided for an external system to recover surplus heat.

A thermostatic valve in the machine keeps the cooling oil at the ideal working temperature. The ther-
mostatic valve does not function when the machine is delivered. The necessary working element must
be installed when installing the heat recovery system.

The external heat recovery system takes heat from the cooling oil via a heat transfer medium. The
available heat to be recovered depends on the operating conditions of the machine.

Operating States and Control Modes
Operating states of the machine

The machine operates in the following states:

= LOAD:
The inlet valve is open. The airend delivers compressed air to the compressed air system.
The drive motor runs under full load.

= |DLE:
The inlet valve is closed. The minimum pressurefcheck valve shuts off the cil separator from the
compressed air system. The oil separator tank is vented.
A small volume of air circulates through the bleed hole in the inlet valve, through the airend and
back to the inlet valve via the venting valve,
The drive motor runs unloaded and consumes.very low power,

= STOPPED:
The inlet valve is closed. The minimum pressure/check valve shuts off the oil separator from the
compressed air system. The oil separator tank is vented.
The drive motfor is stopped.

»  PARTIAL LOAD:
With the help of a control valve (the proportional controller), the degree of opening of the inlet
valve is continuously varied in relation to the actual air demand. The airend delivers compressed
air to the compressed air system..
The load and power consumption of the drive motor rises and falls with the air demand.
The regulating valve is factory set. Consult with authorized KAESER Service representative be-
fore making alterations.

Service Manual Screw Compressor
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4.6

4  Design and Function
46  Safety Devices

Control modes

Using the selected control mode, the controlier switches the compressor between its various opera-
tional states in order to compensate for air being drawn off by consumers and maintain system
pressure between the set minimum and maximum values,

The SIGMA CONTROL BASIC can work with the following control modes:
= DUAL

= QUADRO

®  MODULATING control

DUAL

In the DUAL control mode, the compressor is switched back and forth between LOAD and IDLE to
maintain network pressure between the set minimum and maximum values. When the maximum
pressure is reached the machine switches to IDLE. When the preset /dfing time has elapsed the
machine is STOPPED.

The /idling timeis fixed in SIGMA CONTROL BASIC.

QUADRO

In the QUADRO mode, the controller operates as in the DUAL mode during periods of high air demand
by switching between LOAD and |IDLE but during periods of high air demand it switches directly
between LOAD and STOPPED.

This mode of control requires two pre-set time periods: the running time and the fdiing to stop time.
The idiing/stopped and the running time are setin SIGMA CONTROL BASIC.

MODULATING control mode

The MODULATING contrel mode is an extension of DUAL control. The difference being that, in
DUAL, the delivery of the compressor is steplessly varied within the control range of the machine.
This control mode is not available on frequency-controlled variable speed compressors (SFC).

Compressed airdemand |Operating states

rises PARTIAL LOAD
LOAD

falls PARTIAL LOAD
IDLE
STOPPED

Operating states under MODULATING control

Safety Devices

The following safety devices are provided and may not be modified in any way:

»  «EMERGENCY STOP» button,
The «kEMERGENCY STOP» button shuts down the machine immediately. The motor remains
stopped. The pressure system is vented,

®  Safety relief valve:
The safety relief valve protects the machine from excessive pressure. This Is factory set.

Service Manual Screw Compressor
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" Door interlock swilches:
The machine will stop automatically if a safety interlocked door or panel is opened or removed.

= Enclosures and covers for moving parts and electncal connections:
These protect against accidental contact.

4.7 SIGMA CONTROL BASIC Keys and Indicators

8 7
N\
\\ weeissersen | 8
[ AR /
i [sasrnisiaen] -
& "’1
BMIMA CONTROL BASIC \2
04-50035
Fig. 8 Key}s S

itsm | Description
1 «ON»
2 «OFF»

6 «DOWN »

7 .«U P.»

3] «escape»
«entery
Tab. 21 Keys

Function

Sw1tches the machlne on.

Swifches the machine off.

Resets alarms.

Resets the maintenance interval counter.
Scrolls down the parameter list.
Reduces a parameter value.

Serolls up the parameter list.
Increases a parameter value

EX|ts the edit mode W|thout sa\nng

Enters edit mode.

Exits the edit mode and saves.

Only affgcts t.he value in the third line pf the display.

Service Manual Screw Compressor
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4 Design and Function
48 Function of the SIGMA CONTROL BASIC
12
[HATE S E R l W M Som
13 s p—
pal ,
P S [ F g
o~z
MDA CONTROL BABIC ®
04-3S0036
Indicators
Imeoscrlpﬂon 7 VFuncrtlonr 7 7 -
12 |Display field Alphanumeric display with 4 lines.
13 [Alarm Flashes red when an alarm occurs,
Lights continuously when acknowiedged. ,
15 | Warning Lights yellow for:
®  maintenance work due,
| wamingmessages
16 | Controiler power [Lights green when the power supply to the controller is switched on.
19 |Machine ON  |Lights green when the machine switched on.
Indicators

Function of the SIGMA CONTROL BASIC

Display layout
XX.X bar Line 1
yy °C Line 2
z 0000 h Line 3
123456788pTi Line 4
Lne |Display Meaning 7 7
L XXX iCurrentnetwork pressure in bar, psior MPa, e
2 Yy Current airend discharge tempe_r_a;u_r?_ (ADT) in_ °C _c_:r_°lf_.___ S
3 z Display and settings for para_rnete__l_'s (seg__t_ab_l_t_a_ 24) S
4 1,2, ... |Code for alarm and warning messages (see table 28 and table 29).
Display field

Service Manual Screw Compressor .
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4.8  Function of the SIGMA CONTROL BASIC
Parameters
Pa- |Meaning
ra-
me-
o Operating hours counter
Displays the period over which the motor was switched on.
1 Load hours counter
This shows the number of hours the drive motor has run under LOAD.
2 Maintenance interval counter
Displays the number of operating hours until the next scheduled maintenance.
SIGMA CONTROL BASIC counts the operating hours backwards from a set value. The warn-
ing message ‘S’ is displayed when the counter reaches zero.
The maintenance interval counter is reset to its original value after the maintenance work has
been carried out.
The interval starts anew.
3 Safety relief valve check mode on/off (password protected)
This function switches the safety relief valve blow-off pressure check mode on and off.
The warning message /is displayed when the check mode is switched on.
See chapter 10.11 for the password and to carry out the check.
4 Units of measurement for display of temperature
The airend discharge temperature can be displayed in either °C or °F.
5 Units of measurement for display of pressure
The current working pressure can be displayed in bar, psi or MPa.
6 Cornpressor/refrigeration dryer ON/OFF control mode
This parameter selects the control mode of the compressor and the internal refrigeration dryer
(if fitted). ‘
Factory setting: OFF
OFF:
»  Compressor: QUADRO
= Dryer: TIMER
ON:
= Compressor: DUAL
= Dryer: CONTINUOUS
7 Pressure setpoint: switching differential
The switching differential determines the difference between cut-in pressure and cut-out
pressure (system pressure setpoint: switching pressure) and therefore the switching frequen-
cy from LOAD fo IDLE.
Range of adjustment [psi]: -1.5... -70
8 System pressure setpoint: switching point
The the switching point corresponds to the working pressure of the air main and the cut-out
pressure of the compressor.
Range of adjustment [psig]: 80 ... maximum working pressure

Service Manual Screw Compressor
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4.8.3

4  Design and Function
48  Function of the SIGMA CONTROL BASIC

Pa- |Meaning

ra-

me-~

fors 7 7

9 Maximum woerking pressure

The machine can deliver air up to this working pressure (see nameplate).
The maximum working pressure is factory-set and can only be changed by an authorized
KAESER Service representative,

Parameters

Messages

Alarm message
An alarm shuts the machine down automatically. The red LED blinks (Figure 9).

Waming message

The countdown of the maintenance interval counter is displayed. The yellow LED (18) lights (Fig-
ure 9).

Service Manual Screw Compressor
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Installation and Operating Conditions
5.1 Safety

> Strictly forbid fire, open flame and smoking.

> If welding is carried out on or near the machine, take adequate measures to prevent sparks or
heat from igniting oil vapors or parts of the machine.,

> The machine is not explosion-proof:
Do not operate in areas in which specific requirements with regard to explosion protection are in
force.
For instance, the requirements of ATEX directive 94/9/EC "Equipment and Protective Systems
intended for use in Potentially Explosive Atmospheres”,

> Ensure that required ambient conditions are maintained with regard to:
® ambient temperature and humidity,
m  clean inlet air with no damaging contaminants,
® inlet air free of explosive or chemically unstable gases or vapors,

® inlet air free of acid/alkaline forming substances, particularly ammonia, chlorine or hydrogen
sulfide.

> Keep suitable fire extinguishing agents ready for use.

5.2 Installation Conditions
5.2.1 Place of installation and distances ()

The machine is intended for installation in an appropriate machine room. Information on distances
fromn walls and ventilation is given below.

Q The distances quoted are recommended distances and ensure unhindered access to all ma-
E chine parts.
> Please consult KAESER if they cannot be adhered to.

Precondition The floor must be level, firm and capable of bearing the weight of the machine.

Service Manual Screw Compressor
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5 Installation and Operating Conditions
5.

2 Installation Conditions

05-S0037
Recammended installation and dimensions [inch]
Exhaust fan
Exhaust air duct

Cooling air inlet aperture

CAUTION
Ambient temperature too low!
Frozen condensate and highly viscous cooling oil can cause damage when starting the machine.

> Make sure that the temperature of the machine is at least +40 °F before starting.
» Heat the machine room adequately or install an auxiliary heater.

1. Ifinstalled outdoors, protect the machine against frost, direct sunlight, dust and rain.

2. Ensure accessibility so that all work on the machine can be carried out without danger or hin-
drance.

Ensure adequate ventilation

If the venfilation is insufficient, a dangerous vacuum can build up in the machine room.,

> Ensure that the volume of air flowing into the machine room is at least equivalent to that being
removed from it by the machine and exhaust fan.

= Make sure that the machine and exhaust fan can only operate when the inlet aperture is actually
open.

> Keep the inlet and exhaust apertures free of obstructions so that the cooling air can flow freely
through the machine rocom.

Exhaust duct design

The machine can only overcome the air resistance at the cooling air inlet and exhaust determined by
the duct design. Any additional air resistance will reduce airflow and deteriorate machine cooling.

Service Manual Screw Compressor
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Installation and Operating Conditions

Using the Compressor to Supply A Compressed Air System.

> Consult the KAESER service representative before deciding on:

o]

I

the design of the exhaust air ducting

the intersection between the machine and the exhaust air duct
the length of the ducting

the number of duct bends

the design of flaps or shutters

Use only motorized ventilation flaps and louvers on variable frequency drive (SFC) machines.
Flaps or louvers that open through the pressure of the airflow against the force of gravity do not
open sufficiently at low cooling fan speeds.

Further information  Further information on installation of exhaust air ducts can be found in chapter 13.3.

5.3 Using the Compressor to Supply A Compressed Air System.

When the machine is connected to a compressed air system, the system operating pressure must
not exceed 232 psig.

Initial filling of a fully vented air network generally creates a very high rate of flow through air treatment
devices. These conditions are detrimental to correct treatment. Air quality suffers.

To ensure maintenance of desired air quality when filling a vented compressed air system we rec-
cmmend the installation of an air main charging system.

> Please allow KAESER to advise on this subject.

Service Manual Screw Compressor
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6 Installation
61 Safety

Installation
Safety

The following instructions must be followed for safe installation.
Warning instructions are always given before a potentially dangerous action.

Basic Safety Instructions

1. Follow the instructions in chapter 3 'Safety and Responsibility',
2. Installation work may only be carried out by authorized personnel.
3. Before switching on, make sure that:

" no one is working on the machine,

= all access doors and panels are closed and secure.

Working on elecirically conducting components

1. Work on electrically conducting components may only be carried out by authorized electricians,
2. Switch off and lock out the supply disconnecting device and check that no voltage is present.
3. Check that there is no voltage on floating relay contacts.

Working on pressure systams

1. Close shut-off valves or otherwise isclate the machine from the compressed air system to ensure
that no compressed air can flow back into the machine.

2. Vent all pressurized components and chambers completely.
3. Check all machine hose connectars with a handheld pressure gauge to ensure that all read zero.
4. Do notopen or dismantle such valves.

Working on the drive

1. Switch off and lock out the supply disconnecting device and check that no voltage is present.
2. Do notopen the enclosure while the machine is switched on.

Specification of authorized personnel is found in chapter 3.4.2.
Specification of dangers and their avoidance is found in chapter 3.5.

Reporting Transport Damage

1. Check the machine for visible and hidden transport damage.
2. Inform the carrier and the manufacturer in wiiting of any damage without delay.

Making the Compressed Air Connection

The compressed air system is vented completely.

Service Manual Screw Compressor
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Fig. 11

A

6.4

Precondition

A\

Further information

Installation

6
6.

Making the Power Supply Connection

C0-50047

Compressed air connection

(1 Axial compensator or hose
Shut-off valve

WARNING
Serious injury or death can result from loosening or opening components under pressure,

= Vent all pressurized components and chambers completely.

1.
2.

A shut off valve must be installed by the user in the connection line.
Make the compressed air connection with an axial compensator or hose.

Making the Power Supply Connection

The power supply disconnecting device is switched off
The disconnecting device is locked in the off position
A check has been made to ensure no voltage s present

1.
2.

Have the electrical connections carried out by autheorized personnel only.

Carry out protection measures as stipulated in relevant regulations (IEC 364 or example) and in
national accident prevention regulations. In addition, the regulations of the local electricity supplier
must be observed.

Test the overload protection cut-out fo ensure that the time it takes to disconnect in response to
a fault is within the permitted limit.

Use supply conductors and fuses in accordance with local regulations.

The user must provide the machine with a lockable supply disconnecting device.

This could be, for example, a switch-disconnector with fuses. If a circuit breaker is used it must
be suitable for the motor starting characteristics.

Check that the correct taps on the control voltage transformer are connected according to the

supply voltage.
If this is not correct, change the connection to suit the power supply vaoltage.

DANGER
Danger of fatal injury from electric shock!

> Switch off and lock out the supply disconnecting device and check that no voltage is present.

7.

Connect the power supply.

The electrical diagram 13.4 contains further specifications for electrical connection.

Service Manual Screw Compressor
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6 Installation
6.5 Options

Options

Option H1
Anchoring the machine

> se appropriate fixing bolts to anchor the machine.

Detalls of the fixing holes are contained in the dimensional drawing in chapter 13.3.

Option W1
Connecting the external heat recovery system

An unsuitable heat exchanger or incorrect installation may influence the cooling oil circuit within
the compressor, Damage to the machine will follow,

> Consult KAESER cn a suitable heat exchanger and expert installation.

Working element for the thermostatic valve
(delivered with the KAESER heat recovery system or should be ordered separately)

Heat recovery system with installation material

The supply disconnecting device is switched off,
the device is locked off,
a check has been made that no voltage is present.

WARNING

Pressure in the cooling oil circuit

Devices under pressure can injure or cause death if the contained energy is released suddenly or
uncontrolled.

> Vent all pressurized components and chambers completely.

Fitting the working element In the thermostatic valve

The machine is delivered without a working element in the thermostatic valve.
The working element moves the valve plunger in response to the temperature of the cooling oil. This
makes the connection to the heat exchanger.

Service Manual Screw Compressor
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Fig. 12 Fitting the working element in the thermostatic valve

Screw @ Spacer
@) Cover (8] Working element
(3) Plunger

1, Undo the screws (1) and remove the cover (2).
The valve plunger (3) is lifted by spring force.
2, Take out the valve plunger and the spacer (4).
3. Place the working element (§) and the spacer in the valve plunger.
4. Replace the valve plunger in the thermostatic valve and screw down the cover. O

06-SD436

Fig. 13 Heat exchanger connection
Screw plug

1. Remove the screw plug (1.

2. Connect the heat exchanger according to specifications from KAESER and the exchanger man-
ufacturer,

Further information  The dimensionat drawing in chapter 13.3 gives the flow direction, size and location of the connection
ports.

9
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COMPRESSORS 1 Safety

\l

Initial Start-up
7.1 Safety

The following instructions must be followed for safe machine commissioning.
Warning instructions are always given before a potentially dangerous action.

Baslc safety instructions

1. Foliow the instructions in chapter 3 'Safety and Responsibility'.
2. Cormmissioning may only be carried out by authorized personnel.
3. Before switching on, make sure that:

®  no one is working on the machine,

®  all access doors and panels are closed and secure,

Working on elecirically conducting components.

1. Work on electrically conducting components may only be carried out by authorized electricians.
2. Switch off and lock out the supply disconnecting device and check that ne voltage is present.
3. Check that there is no voltage on floating relay contacts.

Working on pressure systems

1. Close shutoff valves or otherwise isolate the machine from the compressed air system to ensure
that no compressed air can flow back into the machine. .

2. Vent all pressurized components and chambers completely.
3. Check all machine hose connectors with a handheld pressure gauge to ensure that ali read zero.
4, Do not open or dismantle such valves.

Working on the drive

1. Switch off and lock out the supply disconnecting device and check that no voltage is present.
2. Do notopen the enclosure while the machine Is switched on.

Further information  Specification of authorized personnel is found in chapter 3.4.2.
Specification of dangers and their avoidance is found in chapter 3.5.

7.2 To be noted before commissioning

Incorrect or improper commissioning can cause injury to persons or damage to the machine,

Service Manual Screw Compressor
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Initial Start-up

73

Check Installation and Opemtichal Conditions

*

» Commissioning of the machine may only be carried out by trained and authorized installation or

maintenance personnel.

Speclal measures for re-commissioning after storage

Storage period lon- Remedy
gor than... 1 S
12 months » Change the oil filter.
> Change the oil separater carfridge.
» Change the cooling oil.
> Have the motor bearings checked by an authorized KAESER Service rep-
_ _ resentatlve
36 months > Have the overall techmoal condltton checked by an authonzed KAESER
Service representative. .

Re-commissioning after storage

Check Installation and Operational Conditions

> Check and confirm all the items in the checklist before commissioning the machine.

To be checked

Y Y Y Y Y Yy oY oY

Y v

Are the ope.rators fully conve.rsent with sefery re.golatrohs'..? .
Have all the installation oondltlons been fulfilled? -

Is the user's lockable supp!y dlsconnectlng de\rlce |nstalled7
Does the power supply conform to the specn" catlons on the nameplate‘?
Are the supp]y cable core cross—seotrons and fuse ratlngs adequate'?

Check that all screw-type electrical connections are firmly tightened.
Have checks been repeated 50 operatlng hours after oomrnlsslomhg?

Is a shut-off valve fitted to compressed air outlet?

Are connections made to the compressed air system W|th hose or amal com-
pensator’?

Has the belt tensmn been checked‘?

Is there sufficient cooling oil in the separator tank"
(cooling oil level |nd_|_cator outsrde the red zor_re)

Is there sufficient cooling oil in the airend?

Is the machine firmly anchored to the floor?
{option H1)

Are door lnterlock smtches allgned and thelr funotlon checked‘?

Are all access doors closed and latched and all removable pane[s in place
and secured?

Installation conditions checklist

Service Manual Screw Compressor
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Fig. 14

7.6

7 Initial Start-up
7.4  Seffing the Overload Protection Cut-Out

Setting the Overload Protection Cut-Out

In the star-delta configuration the phase currentis fed via the overload protection cut-out, This phase
current is 0.58-times the rated motor current (see nameplate in the confrol cabinet).

To prevent the overload protection cut-out from being triggered by voltage fluctuations, tem-
perature influences or component tolerances, the sefting can be higher than the calculated
phase current,

» Set up the averload protection cut-out.

The ovetload cut-out drops out despite being correctly set?
» Contact authorized KAESER Service representative.

Pouring Cooling Qil into the Airend

Fill the airend manually with cooling oil before initial start-up and after a shutdown period of more than
3 months.

A label showing the type of oil used is found near the oil separator tank filling port.
> Use the same type of oil.

0.5 quart Cooling oil

The power supply disconnecting (isclating) device is switched off,
the switch is locked in the off pasition,
a check has been made that no voltage is present.

07-50048

Airend filling port
Filler plug
Ajrend

1. Unscrew the filter plug from the airend.
2. Pour cooling oil into the airend and tighten the filler plug.
3. Turn the rotors manually by means of the belt pulley to distribute the oil.

Check Direction of Rotation

The machine is designed for a clockwise phase sequence.

Ideally, the direction of phase rotaticn should be measured with a phase sequence meter.
Alternatively, start the machine very briefly and observe the direction of rotation of the motor cooling
fan.

Service Manual Screw Compressor
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COMPRESSORS 7  Starting the machine for the first ime

1. Check the direction of phase rotation with a phase sequence meter.
2. If the direction is incorrect, reverse the supply phases L1 and L2.

‘?? You have no phase sequence meter?
> Switch the machine on and off again the moment the drive motor begins to turn.

> Compare the direction of rotation of the motor with the arrows on the motor and the airend
casing.

= |f the direction is incorrect, reverse supply phases L1 and L2.

Q

7.7 Starting the machine for the first time

Precondition  No one is working on the machine,
all access doors are closed,
all removable panels in place and secured,

1. Open the shut-off valve to the compressed air system.
2. Switch on the main power supply disconnecting device.
After the controller has carried out a self-test, the green LED FPower ON lights.
3. Press the <ON» key.
The green LED Machine ON lights.
The motor starts up and after a short time the machine switches to LOAD and delivers com-

pressed air.
O > Keep an eye on the machine during the first few hours of operation fo ensure that it is
H operating correctly. )

> After the first 50 operating hours, all screw-type electrical connections should be checked
and tightened if necessary.

7.8 Checking the Door Interlock Switch

The interlock switch stops the machine as soon as a door or access panel is opened.
Check the interlock switch function on commissioning.

G The door interlock switch is an important safety device.
E The rmachine may only be operated with a correctly functioning interlock switch,

@
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7 Initial Start-up
7.

9  Network Pressure Setfing

o 07500
Interlock switch position
Door interlock switch
Panel

1. Open the access panel (2) while the machine is running.
The machine switches off automatically. The controller displays an alarm message.

2. Close the panel and acknowledge the alarm.

The machine does not switch off automatically?.
> Have the interlock switch checked by an authorized KAESER Service representative agent.

Network Pressure Setting

The cut-out pressure is factory set at the maximum permissible working pressure of the machine.,
Adjustment is necessary for individual operating conditions.

Do not set the machine's cut-out pressure higher than the maximum working pressure of the

compressed air system.

The machine may not toggle more than twice per minute between LOAD and [DLE,

To reduce switching (toggling) frequency:

> Increase the difference between cut-in and cut-out pressure.

> Add an air receiver downstream to increase buffer capacity.

System pressure seipoint switching polnt

1. Seroll with the arrow keys until the parameter 8 "System pressure: switching point”’ is displayed
in line 3.

2. Depress the «enter» key for at least three seconds until the cursor blinks.
3. Use the arrow keys to set the desired switching point and confirm with the «enter» key.

Pressure setpolnt: switching differential

This switching differential is factory set. Adjust this parameter if the motor starting frequency is too

high.

1. Scroll with the arrow keys untif the parameter 7 "System pressure: switching differential" is dis-
played in line 3.

Service Manual Screw Compressor
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7.9  Network Pressure Setting

2. Depress the ¢enter» key for at least three seconds until the cursor blinks.
3. Use the arrow keys to set the desired differential and confirm with the «enter» key.

Service Manual Screw Compressot
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8 Operation
8.1  Switching On and Off

Operation
Switching On and Off

Always switch the machine on with the «ON» key and off with the «OFF» key.
A power supply disconnecting device has heen installed by the user.

KAESE R
f }l |- 1
8 H\@ T, - 2
(13
&)
FOMA CONTROL BASKS @ | O - 5
08-50050
Switching On and Off
Machine ON |.LED (green) «OFF» key
«ON» key : Controfler ON LED (green)

Switching on

No personnel are working on the machine,
All access doors and panels are closed and secure.

. 1. Swifch on the power supply disconnecting device.

After the controller has carried out a self-test, the green Power ONLED lights continuously.
2. Press the «ON» key. '
The green Machine ON LED lights continuously.

If a power failure ocours, the machine is not prevented from automatic re-starting.
It can start automatically again as soon as power is restored.

The compressor motor starts as soon as system pressure is lower than the setpoint pressure (cut-
out pressure).

Switching off

Depending on current operating condition, the machine shuts down after a protective run-on period.

Service Manual Screw Compressor
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Tab. 27

8.2

Fig. 17

Precondition

8.2 Switching Cffin an Emergency and Switching On again

LOAD ~ IDLE

The machine switches to IDLE. The motor stops immediately.
The Machine ONLED flashes. The Machine ONLED extinguishes.

The drive motfor comes to a stop after
about 15 seconds.

The Mach('ne QN LED e;ctinguishesr

Swifching off with/without run-on time.

1. Press the «OFF» key.

The machine is ready to operate as soon as the Machine ONLED is extinguished. The machine
can be started again,

2. Switch off and lock out the power supply disconnecting device.

The machine is switched off and isolated from the mains supply. The Controffer Power LED ex-
tinguishes.

Switching Off in an Emergency and Switching On again
The EMERGENCY STOP pushbutton is located below the control panel.

e ————

g
\\\

‘ B 0850051
Switching off in an emergency
(8) EMERGENCY STOP pushbutton

Shutdown

> Press the EMERGENCY STOP pushbutton.
The pushbutton remains latched in.
The compressor's pressure system is vented and the machine is prevented from automatically

re-starting.
Switching on
The fault has been rectified

1. Turn the EMERGENCY STOP pushbutton in the direction of the arrow to unlatch it.
2. Press the reset key to reset any alarm messages.
The machine can now be started again.

Service Manual Screw Compressor
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8 Operation
8.3  Acknowledging Alarm and Waming Meesages

Acknowledging Alarm and Warmning Messages

Messages are displayed on the "new value™ principle:
®  Message received: LED flashes

m  Message acknowledged: LED lights

m  Message gone: LED extinguished

or

= Message received: LED flashes
= Message gone; LED flashes
= Message reset; LED extinguished

11—

(WAES ERY
Y
e

10

03-30252

Acknowledging/resetting messages

warning (yellow) LED
alarm (red) LED
«acknowledgelreset» key

Alarm message
Fault has been rectified

> Reset the message with the «acknowledge/freset» key.
alarm LED extinguishes.
The machine is now ready to start again.

Waming message

The danger of an alarm is eliminated.
Maintenance has been carried out

» Reset the message with the <<adknow[edgeireset>> key.
warning LED extinguishes.

Setting Parameters

If a password is needed it is requested automatically.

Service Manual Screw Compressor
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4  Setting Parameters

Every action can be cancelled with the «escape» key.
If no key is pressed in the edit mode for ten seconds, the display automatically returns to the
previous mode.
Restarting the controller is not necessary. Edited parameters are Immediately effective.’

Compressed air systems pressure and airend discharge temperature are neither updated nor
displayed while in the edit mode.

Enfering the adif mode.

1. Scroll with the «UP»/«DOWN2» keys until the desired parameter appears in line 3.
2. Depress the «enter» key for at least 3 seconds.

Depending on the parameter, either the indicated word flashes or the pesition for the first character

of the required password.

Changing a paramster that Is not password protectad.

The current parameter setting flashes.

> Use the «UP»«DOWN» keys te change the value of the parameter and confirm with the
«entery key.

Changing a password protected parameter,

Soime parameters can only be accessed for changing after a password has been given. The password
consists of five characters.

The first character flashes.

1. Select the first character with the «UP»/«DOWN3» key and confirm with «enters.
The next character flashes.

2. Repeat setting until all characters are enfered.
When the correct password is entered the parameters are displayed.

3. Use the «UP»/«DOWN>» keys to change the value of the parameter and confirm with the
«enter» key,

Service Manual Screw Compressor
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9.2

9 [Fault Recognition and Rectification
9.1 Basic Information

Fault Recognition and Rectification

Basic Information
The following tables are infended to assist in locating causes of faults.

There are three types of fault:

®  Alarm: red LED flashes - see chapter 9.2.

& ‘Warning: yellow LED flashes - see chapter 9.3.
8 Other faults: no indication - see chapter 9.4.

The messages valid for your machine are dependant on the controller and individual equipment.
1. Do not attemnpt fault removal measures other than those given in this manual.

2. In all other cases:
have the fault rectified by an authorized KAESER Service representative agent.

Alarm Messages (machine shutdown)

The error code appears in the 4th line of the display field.
A sticker with symbols explains the error code.

Emor |Symbol |Meaning Remedy
1 " EMERGENCY STOP button > Unlatch the EMERGENCY STOP button
pressed. > Close the access door or replace the
Access door open or panel re- panel.
moved.
2 Motor alarm > Check overload protection sefting / mofor
ﬁ Overload protection of drive or fan protection switch.
motor (if fitted). > Change the cil separator cartridge.
Machine with frequency-controlled| > Check minimum pressure/check valve.
drive: > Have the frequency converter checked
fault in the frequency converter. by an authorized KAESER Service rep-
_fesentative. . _ .
3 Build-up of back pressure: > Change over phase lines L1 and L2,

= |ncorrect motor rotation direc- | = Replace drive belts.
tion.

®  Drive belts damaged.

m  Compressor hot venting cor-
rectly when STOPPED.

4 ‘_! Maximum permissible airend dis- |> Clean the cooler.

charge temperature exceeded. > Maintain sufficient distance between the
cocling air inlet and exhaust openings
and any wall. Check the cooling cil level,

> Ensure that the permissible room tem-
perature is not exceeded.

= Replace the oil filter.

Service Manual Screw Compressor
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oI SENTO N 93  Waming messages (yellow LED lights)

Meaning i Remedy
code

Fault in the refrigeration dryer, Clean the refrigerant condenser,

5 I
B

-
> Ensure adequate ventilation.
> Install an extractor fan.
6 £+ Defective analog input {pressure {> Check lines and connections,
3 1 or temperature sensor).
7 ' Méxif’nuhﬁBérﬁissiblé.ter-ﬁpérétu.re > Ehéuré adeﬁuéfe ventltatlon
T i_‘ of the controller casing exceeded. |~ Epsuyre that the permissible room tem-
_ .., perature is not exceeded.
8 - Spare., e AT

Tab. 28 Alarm messages

9.3 Waming messages (yellow LED lights)

The error code appears in the 4th line of the display field.
A sticker with symbaols explains the error code.

Error Symbol Moinlng Remedy
S - Maintenance interval > Carry out maintenance. j

/' Wl |clapsed.
P —_ Back pressure present. > Check direction of drive motor rotation.

p Q: > Callauthorized KAESER Service represen-

tative. .
T s Machine below minimum per-|> Increase room temperature.
£ ﬁ_! missible starting temperature.

i — 3 ] ! Saféty réi'kéie Qaivé cHeck > Check'srafetyrlr'elief vérlve.'

ti) Ul mode switched on. = Deactivate check mode.

Tab. 29 Warning messages
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Tab. 30

9  Fault Recognition and Rectification

8.4 Ofher Faults

Other Faults

Fautt

Machlne runs but produces no
compressed air,

Cooling oil runs out of the air fil-
ter,

Compressor switches between
LOAD and IDLE more than twice
per minute.

Cooling cil leaking into the floor
pan.

Cooling cil consumption too
high.

Other faults and actions

Service Manual Screw Compressor
SK SIGMA CONTROL BASIC

Pocclhlo cause

Inlet valve not openlng or only
opening partially.

Venting valve not closmg
Leaks in the pressore syster—n.m

Air cons u.mptio.n |s g reater than
the capamty of the compressor
Hose coupling or malntenance
hose still plugged into the quick-

release coupling on the oll sep-
arator tank

Qil level in the 0|| separator tank
too hlgh

Inlet valve defectlve

Alr recelver too small

Airflow info the compressed air
network restricted.

The differential between cut-in
and cut-out pressure too is
small

Hose coupllng or malntenance
hose still plugged into the quick-
release coupling on the oil sep-
arator tank.

Ofl cooler Ieakmg
Leaking jotnts. o

Unsuitable oil is being used.
Qil separater cartridge spilit.

Oil level in the oil separator tank
too hlgh

OrI return I1ne clogged

Call authorized KAESER Serv-
|ce representatlve

Cail authorized KAESER Serv- .

|ce representatwe

Check pipework and connec-
tions for leaks and tighten any
Ioose f' tt|ngs

Check the air system for Ieaks
Shut down the consumer(s).
Remgve coupling or mainte-
nance hose.

Drain oft oit unt'rl the correctlevel

:s reached

Call authorlzed KAESER Serv—

|oe representatwe

Increase S|ze of air recelver

Increase air pipe diameters,
Check flter elements

Check switching dlfferentlal

Remove coupling or mainte-
nance hose.

 |Call authorized KAESER Serv-
ice representative.

Tighten joints.

Replace sea]s

Use SIGMA FLU]D coolmg 0|I

Change the oil separafor car-
trldge

Drain Ofi; oil untlI the correct Ievel.

|s reached

Check dlrt trap in the return Ilne
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10 Maintenance

10.1 Safety

Maintenance
Safety

The following instructions must be followed for safe machine maintenance.
Warning instructions are always given before a potentially dangerous action.

Baslc safety Instructiona

1. Follow the instructions in chapter 3 'Safety and Responsibility'.
2. Maintenance work may only be carried out by authorized personnel!
3. Before switching on, make sure that;

®  no one is working on the machine,

® 3|l access doors and panels are closed and secure.

Working on elactrically conducting components.

1. Work on electrically conducting components may only be carried out by authorized electricians.
2. Swilch off and lock out the supply disconnecting device and check that no voltage is present.
3. Check that there is no voltage on floating relay contacts.

Working on pressure systems

1. Close shut-off valves or otherwise isolate the machine from the air main to ensure that ne com-
pressed air can flow back into the machine.

2. Vent all pressurized components and chambers completely.
3. Check all machine hose conneactors with a handheld pressure gauge to ensure that all read zero.
4. Do not open or dismantle such valves.

Working on the drive

1. Switch off and lock out the supply disconnecting device and check that no voltage is present.
2. Do not open the enclosure while the machine is switched on,

Specification of authorized personnel is found in chapter 3.4.2.
Specification of dangers and their aveidance is found in chapter 3.5.

Maintenance Schedule

Logging maintenance work

The maintenance intervals given are those recommended for average operating conditions.

= Maintenance tasks should be carried out more frequently where operating conditions are
unfavorable {e.g. dusty atmosphere) or when the equipment is heavily utilized.

>~ Adjust the maintenance intervals with regard fo operating conditions.

Service Manual Screw Compressor
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oIelVish it t0l s N 10.2 Maintenance Schedule

> Keep a log of all maintenance and repair work.

This enables the frequency of individual maintenance tasks and deviations from our recommen-
dations fo be determined.

Further information A prepared listis provided in chapter 10.18.

10.2.2 Resetting maintenance interval counters

SIGMA CONTROL BASIC has a maintenance interval counter that counts down the operating hours
to the next maintenance.

The counter reading shows the number of operating hours to the next periodic machine maintenance.
Reset the counter to the original value once the task has been carried out.

1. Select parameter 2 (maintenance intérval counter) with the «UP»/«DOWN>» keys.

2. Depress the «enters key for at least 3 seconds.

3. When the cursor blinks, confirm the offered value with the «enter» key.

10.2.3 Regular maintenance tasks

The table below lists maintenance tasks required.

= Take note of the controller's service messages and carry out tasks punctually, taking ambient
and cperating conditions into account.

Inbosval ~ |Mantonancetssk  Seachapter
Weekly Check the cooling cil level. 7 - 41010
Cooler: 10.3
Check the filtermat,
Control cabinet: 10.4
Check th__e ﬁ__lter mat. _ _ o
Up to 1,000 h Maintain the drive belts. 109
Check the air filtler. . o7
Clean the coaler. |05
Cooler: 10.3
Clean the filtermat. |
Control cabinet: 10.4
~ |Cleanthefitermat
Up to 3,000 h Change thergririﬁlter elerrr}gnt.‘ S 107
Cooler; 10.3
Change the filter mat. S L
Control cabinet: 10.4
_ . |Changethefitermat.
Up to 3,000 h Change the oil filter. 10.16
Atleastannually — | R A
Upto 3,000 h Change the oil separator cartridge. 10.17
Atthelatesteveryaryearﬂs - S -
Variable, see table 32 _ Ch__a__n__ge t_he_z_ c_:t_)_pli_ng gilj_ o 10.15

h= operating hours

Service Manual Screw Compressor
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10 Maintenance

10.2 Maintenance Schedule

Interval Maintenance task See chapter

Annually Chéck}ha}rallwe!grr:tric’alrconn;ac;ions are tight. R
Check the preséuré reliéfvél\;ré. I 1011
Check the over-heating safety shutdown function.  |10.12
Vc';rhreickurth'e c}pglérf'c-:} Ieaks T T 105 .
|Maintain the heatrecovery system. |06

h= operatipg hours

Regular maintenance tasks

Cooling oil changing interval

Machine utilization and ambient conditions are important criteria for the number and length of the
change intervals.

Authorized KAESER Service representative will support you in determining appropriate inter-
vals and provide information on the possibilities of oif analysis.

> Please observe national regulations regarding the use of cooling oil in oil-injected screw com-
pressors.

> Check operating conditions and adjust intervals as necessary.

KAESERLUBRIGANTS .
SIGMA Lubricant Description _Maximum Recommended Change Interval -
- - |Firstoil change Subsequent cil change
M-460 ISO 46 Semi-Synthetic 2,000 Hours 3,000 Hours
Lubricant
S—-460 18O 46 Synthetic Lubri- 6,000 Hours 8,000 Hours
cant
S-680 ISO 68 Synthetic Lubri- 6,000 Hours 8,000 Hours
| cant
FG-460 ISC 46 Food Grade 2,000 Hours 3,000 Hours
~_ Synthetic Fluid

Qil change intervals lubricants

Regular service work

The table below lists necessary service tasks.
> Only authorized KAESER Service representatives should carry out service work.
> Carry out service tasks punctually and with consideration of ambient and operating conditions.

Intorval [Servicotank
Upto 12,0000 |Checkvalves. _

Up to 12,000 h, at the lat- {Check drive motor bearings.
_e_st every 3 years

h = operating hours

Searvice Manual Screw Compressor
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Fig. 19

10.4

10 Maintenance

10.3 Cooler: Cleaning or Renewing the Filter Mats

Interval  |Servicefmsk
Up to 36,000 h, at the lat- |Check hose lines.
est every 8 years

h = operating hours

Regular service work

Cooler: Cleaning or Renewing the Filter Mats

The filter mats help to keep the cooler clean. If the filter mats are clogged, adequate cooling of the
compenents is ne longer ensured.

Filter mats:
Warm water and household detergent
Spare parts (as required)

The machine is switched off.

1U-S~EEU$I

Filter mat for the air and oil cooler
{1) Filter mat

No tools are needed to remove the filter mat.
1. Carefully remove the filter mat from the retaining frame.

2. Beatthe mat or use a vacuum cleaner to remove loose dirt. If necessary, wash with lukewarm
water and household detergent.

3. Change the filter mat if cleaning is not possible or if the change interval has expired.
4. Carefully insert the filter mat in the retaining frame.

Cleaning or Replacing the Control Cabinet Filter Mats

Filter mats protect the control cabinet from ingress of dirt. If the filter mats are clogged, adequate
coaoling of the components is no longer ensured. In such a case, clean or replace the filter mats.

Service Manual Screw Compressor
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Fig. 20

10.5

Material

Precondition

10 Maintenance

10.5 Cooler Maintenance

Warm water and household detergent
Spare parts (as required)
The power supply disconnecting {isolating) device is switched off,

the disconnect device is locked in the off position,
a check has been made that no voltage is present.

The machine has cocled down.

Control cabinet ventilation grill

Ventllation grill
Filter mat

10-53057 ( )

1. Carefully remove the ventilation grill (1) and take out the filter mat (2).

2. Beatthe mat or use a vacuum cleaner to remove loose dirt. If necessary, wash with lukewarm
water and household detergent.

3. Change the filter mat if cleaning is not possible or if the change interval has expired.
4. Lay the filter mat in the frame and latch in the venfilation grill.

Cooler Maintenance

Regular cleaning of the cooler ensures reliable cocling of the machine and the compressed air. The
frequency is mainly dependent on local operating conditions.

A leaking cooler results in loss of cacling oil and reduced air delivery.

Brush and vacuum cleaner.
Breathing mask {if required)

The power supply disconnecting device is switched off
The disconnecting device is locked in the off position
A check has been made no voltage is present

The machine has cooled down.

Service Manual Screw Compressor
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10 Maintenance
10.6 Maintaining the extemnal heat recovery system

Filter mat for air and oil cooler
(1) Filter mat

Clsaning the cooler.

A filter mat helps to keep the cooler clean but cooler cleaning is necessary after a period of time.
Do not clean the cooler with a sharp instrument, otherwise it could be damaged.

Avoid dust disturbance.

1, Carefully remove the filter mat from the retaining frame.

2. Dry brush the oil and air coolers and use a vacuum cleaner to remove the dirt.

3. Carefully insert the filter mat in the retaining frame.

The air and oil coolers can no longer be properly cleaned?

= Heavy and stubborn contamination should be removed by authorized KAESER Service
representative.

Check the cooler for leaks.

* Visual check: Is coaling cil dripping from the cooler?

Is the cooler leaking?
> Have the cooler repaired immediately by an authorized KAESER Service representative.

Option W1
Maintaining the external heat recovery system

Deposits in the heat exchanger can significantly reduce its capa'city to transfer heat.

Check the heat exchanger regularly for leaks and contamination. Frequency of checking is depandant
on the characteristics of the heat transfer medium.

> Monitor the pressure in the heat transfer medium line to detect any drop in pressure.,

» Have the external heat recovery system checked annually by an authorized KAESER Service
Technician.

Senvice Manual Screw Compressor .
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oISV IO Sl 10,7  Air Filter Maintenance

10.7 Air Filter Maintenance

C Check that all sealing surfaces match each other. The use of an unsuitable air filter element
E can permit dirt to ingress the pressure system and cause damage to the machine.

The air filter element cannot be cleaned,
Material Replacement part

Precondition The power supply disconnecting (isolafing) device is switched off,
the disconnect device is locked in the off position,
a check has been made that no voltage is present.

The machine has cooled down.

10-50058
Fig. 22 Alr filter maintenance

Snap fastener
Air filter element
Air filter housing

Release the spring clips and remove the element,
Clean all parts and sealing surfaces,

Insert the new element in the housing.

Clip the air filter housing onto the inlet valve.

BN =

10.8 Drive Motor Maintenance

The drive motor bearings are permanently greased. Subsequent greasing is not necessary.

= Have the motor bearings checked by an authorized KAESER Service representative during serv-
icing.

Service Manual Screw Compressor
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10 Maintenance
10.9 Maintaining the Drive Belts

Maintaining the Drive Belts

Spare parts (if required)

The power supply disconnecting (isolating) device is switched off,
the switch is locked in the off position,
a check has been made that no voltage is present.

The machine has cooled down.

WARNING
Touching rotating drive belts may result in severe bruising or even loss of iimb or extremities.

> Switch off and fock out the power supply disconnecting (isolating) device and check that no
voltage is present.

10-50071

Fig. 23 Drive Belt Maintenance

9_5742 03 USE

Mut
Nut
(3 Marker pin (the illustration shows that belt tensloning is required)

Checking the belt tenslon and adjusiment

The tensioning device uses spring force to apply correct tension to the belts.
Adjust the tension when the marker pin reaches the fop of the elongated hole.
1. Loosen the locking nut (2).

2, Use the adjusting nut (1) to adjust spring tension until the marker pin reaches the lower end of the
elongated hole.

3. Tighten the locking nut {2).
Visual damage check

1. Turn the pulley by hand so that all of the belt can be inspected for damage.
2. Change any damaged belts immediately.

Service Manual Screw Compressor .
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Fig. 24

10.10

Tab. 34

Precondition

10 Maintenance
10.10 Checking the Cooling Oil Level

Changing the belts

10-50258
Changing the belts
(1) Nut (5] Insulation
Nut (6] Bracket rail
(B Marker pin (the illustration shows that beit Plate -
tensioning is required) ( j
@) Plate -
1. Loosen the locking nut(2).
2. Turn adjusting nut[1) to loosen the tension on the belts until they can be removed from the pullay.
3. Remove the panel (4) and the insulation piece [E).
4. Remove the plate [7) and the bracket [6),
5. Remove the belts, drawing them carefully over the fan wheel, and replace with a new set of belts,
6. Replace the bracket [6) the plate (7) and insulating piece [5).
7. Use the adjusting nut (1) to adjust spring tension until the marker pin (@} reaches the lower end of

the elongated hole.
8. Tighten the locking nut [2).

Checking the Cooling Oil Level

The oil level can be seen through a window in the front access door.
The ideal situation is with the cil level around the optimum mark when the machine is running.

Operating que ]

LOAD

Minimum oil level Maximum oil level

Checking the Cooling Qil Level

The machine has been running at least 5 minutes under LOAD.

»

Service Manual Screw Compressor
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10 Maintenance
10.11 Checking the Safety Relief Valve

E . <
.
2
o 3
| o 1
.

Checking the Cooling Oil Level
Minimum oil level

@ Maximum oil level
(3 Optimum level

> Check the oil level with machine running under LOAD,

Top up when the indicator shows minimum level.

Checking the Safety Relief Valve

In order to check the safety relief valve, the machine's working pressure is raised above the blowoff
pressure of the valve,

Blowoff protection and network pressure monitoring are switched off during the test.

> Qperate the machine only with a fully functioning safety relief valve,

Preparafion for the test
The machine s switched off.

1. Close the user's shut-off valve between the machine and the compressed air system.

2. Read the blowoff pressure on the valve.
{the blowoff pressure is usually to be found at the end of the part identification)

3. Use the arrow keys fo scroll the parameter 3 "Safety relief valve check mode" and confirm by
depressing the «enter» key at least three seconds.

4, Enter the password "BASIC" and confirm with the «enter» key.
5. Use the arrow keys fo select parameter "on" and confirm.

Carying out the check

The machine starts in IDLE as socn as it is switched on,

So long as the «ON» key is depressed and held, the machine switches to LOAD and pressure builds
up in the oil separator tank. When the «ON» key is released, the machine switches back to IDLE and
stops automatically when the preset idiing period has elapsed.

The machine is switched off.

Service Manual Screw Compressor
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10 Maintenance

10.12 Checking the Cverheating Safety Shutdown Function

WARNING

Safety relief valve blows off.

Excessive noise is caused when the safety relief valve blows off.

There is danger of scalding from hot ofl.

There is danger of injury from bursting components and compressed air.

> Close all access doors and replace and secure ali removable panels.
> Woear ear and eye protection.
> Abort the test if the working pressure reaches 10% above the blowoff pressure of the valve.

1. Press the «ON» key.
The machine starts in IDLE.

2. Observe the pressure indicater on the SIGMA CONTROL BASIC while depressing the «ON» key,

3. Stop the test as soon as the pressure relief valve blows off or working pressure reaches 10%
above the blowoff set point.

4. If necessary, vent the machine and replace the safety relief valve.
Retumn to operafional state.,

1. Call up the edit mode again and enter the password "BASIC",
2. Use the arrow keys to select parameter "off* and confirm with the enter key.
3. Open the user's shut-off vaive between the machine and the compressed air system.

Checking the Overheating Safety Shutdown Function

The machine should shut down if the airend discharge temperature reaches a maximum of 230 °F.
= Have the safety shutdown function checked by an authorized KAESER Service representative.

Venting the machine (depressurizing)

The machine must be isolated from the compressed air system and completely vented before
undertaking any work on the pressure system.

The oil circuit vents automatically as soon as the machine is stopped.

Venting takes place in three stages:

= |solate the compressor from the compressed air system.
®  Vent air from the oil separator tank.

®  Vent alr manually from the air cooler.

The hose coupling, shut-off valve and maintenance hose lie beneath the oil separator tank.

The mains disconnecting device Is switched off
The disconnecting device is locked in the off position
A check has been made no voltage is present

Service Manual Screw Compressor
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Fig. 26
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10 Maintenance

10.13 Venting the machine (depressurizing)

WARNING
Compressed air!

Compressed air and devices under pressure can injure or cause death if the contained energy is
released suddenly or uncontrolled.

> Vent all pressurized components and chambers completely.

10-30059
Venting the machine
(1 Hose coupling (air cooler venting)
f2) Pressure gauge

Hose coupling (oil separator tank venting)
{6 Male hose coupling/fitting

Shut-off valve,
Shut-off valve open
Shut-off valve closed
Maintenance hose

BP0

Isolate the machine from the compressad afr ayatem.

> Ciose the user's shut-off valve between the machine and the compressed air system.

If no shut-off valve is provided, the complete compressed air system must be vented,

Vent air from the oll separator tank.

WARNING
Escaping oil mist is damaging to health.

> Do not direct the maintenance hose at a person while venting.
> Do notinhale the oil mist.

> Check that the oll separator tank pressure gauge reads 0 psig.

Service Manual Screw Compressor
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10.14 Topping up the Cooling Cil

After automatic venting the pressure gauge does not read zero?

> Make sure that the shut-off valve is closed or that the compressed air system is vented to
atmospheric.

With the shut-off valve closed, insert the male hose fitting (6) into the hose coupling (3).
Slowly open the shut-off valve [7] to release pressure.
Withdraw the male hose fitting (6) and close the shut-off valve (7).

If manual venting does not bring the oll separator tank pressure gauge to 0 psig, call an
authorized KAESER Service representative.

Y Y yy

Vent alr manually from the air caoler.

After shutting down the compressor and venting the oil separator tank, there Is still pressure on
the machine from the compressed air system or in the section from the shut-off valve to the
minimum pressure/check valve.

1. With the shut-off valve closed, insert the male hose fitting {8) into the hose coupling [1).

2. Slowly open the shut-off valve (7] to release pressure.

3. Withdraw the male hose fitting (8) and close the shut-off valve (7).

Topping up the Cooling Oit

The machine must be isolated from the compressed air system and completely vented before
undertaking any work on the pressure system,

The hose coupling, shut-off valve and maintenance hose lie beneath the oil separator tank. C)

The power supply disconnecting device is switched off
The disconnecting device is locked in the off position
A check has been made no voltage is present

Service Manual Screw Compressor
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10.14 Topping up the Cooling Oit
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3
' > ] W)
10-S0061
Fig. 27 Topping up the Cooling Qil
(1) Hose coupling (air cooler venting) 6 Male hose couplingffitting
Pressure gauge Shut-off valve.
{3) Hose coupling (oil separator tank venting) Shut-off valve open
(@) Oil filler with plug Shut-off valve closed
(8 Cooling oil level indicator Maintenance hose

10.14.1

[=lo

8_5742 03 USE

Py

Vent the machine as described in 10.14.1.
Fill with cacling cil and test run as described in 10,14.2,

N

Venting the Machine (depressurizing)
The oll circult vents automatically as soon as the machine Is stopped.

Venting takes place in three stages:

®m  |solate the compressor from the compressed air system.
= Vent air from the oil separafor tank.

= Vent air manually from the air cooler.

WARNING
Compressed airl

Compressed air and devices under pressure can injure or cause death if the contained energy is
released suddenly or uncontrolted.

» Vent all pressurized components and chambers completely.
Isclate the machine from the compressed alr system

» Close the user's shut-off valve between the machine and the compressed air system.

If no shut-off valve Is provided, the complefe compressed air system must be vented.

Service Manual Screw Compressor
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10 Maintenance
10.14 Topping up the Cooling Gil

D

Vent alr from the oll separator tank

WARNING
Escaping oil mist is damaging to health.

> Do not direct the maintenance hose at a person while venting.
> Do notinhale the oil mist.

> Check that the oil separator tank pressure gauge reads 0 psig.

After automatic venting the pressure gauge does not read zero?

> Make sure that the shut-off valve is closed or that the compressed air system is vented to
atmosphere.

With the shut-off valve closed, insert the male hose fitting (8 into the hose coupling (3).
Slowly open the shut-off valve [7) to release pressure.
Withdraw the male hose fitting (6) and close the shut-off valve [7).

If manual venting does not bring the oll separator tank pressure gauge to 0 psig, call an
authorized KAESER Service representative.

Y Y vy

Vent alr manually from the alr cooler

After shutting down the compressor and venting the cil separator tank, there is still pressure on
the machine from the compressed air system or in the section from the shut-off valve to the
minimum pressurefcheck valve.

1. With the shut-off valve closed, insert the male hose fitting (6} into the hose coupling (1), w

2. Slowly open the shut-off valve (7) to release pressure. (

3. Withdraw the male hose fitting [6) and close the shut-off valve (7).

Top up with cooling oil and test run
Topping up the Cooling Ol

A sticker on the oil separator tank gives the type of cil it contains.

CAUTION
The machine could be damaged by unsuitable oil

> Never mix different types of ail.
> Top up only with the same type of cil as already in the machine.

1. Unscrew the filler plug (4) slowly.
2. Top up to bring the cil to the correct level.
3. Replace the plug sealing ring if necessary and screw in the plug.

Start the machine and carry out a fest run

Close all access doors; replace and secure all removable panels.

Open the user's shut-off valve between the machine and the compressed air system.
After about 10 minutes, check the oil level again and top up if necessary.

Switch off the machine and visually check for leaks.

WD
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Changing the cooling oil

The machine must be isolated from the compressed air network and completely vented before
undertaking any work on the pressure system.

Crain the oil completely from the following components:
= Oil separator tank
u  Oil cooler

m  Thermostatic valve (option W1)

Always change the oil filter and oil separator cartridge when changing the oil.

Compressed air helps to expel the oil. This compressed air can be taken either from the compressor
itself or from an external source.

An external source of compressed air is necessary in the following cases:
®m  The machine is not operational.

m  The machine is to be restarted after a long period of standstill.

Cooling oil
Cooling oil recepfacle

The maintenance hose with hose coupling and shut-off valve needed for venting s stowed beneath
the oil separator tank.

WARNING
There is risk of burns from hot components and oil.
» Wear long-sleeved clothing and gloves,

Service Manual Screw Compressor
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10.15 Changing the cooling oil

Fig. 28 Changing the cooling oil, oil separator tank
Hose coupling (air cocler venting)
Pressure gauge

Hose coupling (ail separator tank venting)
Qi filler port with plug

Cooling oil level indicator

Male hose fitting

Shut-off valve

SElES@EINIE

10-50062

Shut-off valve open
Shut-off valve closed
Maintenance hose

(8) Hose coupling (oll drain)
Shut-off valve (venting line)
Shut-off valve (oil drain)

Changing the oll with Internal pressure

The ﬁachihe hés béén -rl..lhm:ng fo.r- at Iéast 5 rﬁi-
nutes under LOAD.

The machine is fully vented, the pressure gauge
on the olil separator tank reads 0 psig.

1. Close the shut-off valve in the venting
line.

2. Start the machine and watch the oil separator
tank pressure gauge (2) until it reads 44-73
psig.

3. Switch off the machine,

4, Wait atleast 2 minutes to allow the oil to flow
hack to the separator tank.

Service Manual Screw Compressor
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Changing the oll using an extsmal compressed
The supply disconnecting device is switched off,
the device is locked off,

acheck has been made that no voltage is present.
The machine is fully vented, the pressure gauge
on the oil separator tank reads O psig.

An external source of compressed air is available,

1. Close the shut-off valve (10) in the venting
line.

2. With the shut-off valve closed, insert the male
hose fitting (8] into the hose coupling (3],

3. Connect the maintenance hose to the exter-
nal air supply.

4. Open the shut-off valve [7) unfil the pressure
gauge on the oil separator tank reads 44-73
psig.

5. Close the shut-off valve (7) and remove the

male hose fiting from the coupling.
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Fig. 29

10 Maintenance
10,15 Changing the cooling oil

Dralning the oll from the separator tank

Contact KAESER Service if condensate is detected in the ceooling oil.
It is necessary to adapt the airend discharge temperature to individual ambient conditions.

The supply disconnecting device is switched off,
the device is locked off,
a check has been made that no voltage is present.

Have an oil receptacle ready.

With the shut-off valve closed, insert the male hose fitting (6) into the hose coupling (@).
Place the end of the maintenance hose in the oil receptacle and secure it in place.
Open the shut-off valve (11).

Slowly open the shut off valve (7] in the maintenance hose to release cil and close immediately
when air escapes.

8. Close the shut-off valve (11) and unplug the male hose fitting.

O N~

» Dispose of used oil in accordance with environmental protection regulations.

Dralning the ofl from the cooler

The supply disconnecting device is switched off,
the device is locked off,
a check has been made that no voltage is present.

L — .. oS00
Changing the coeling oil, oil cooler
Oil cooler (6] Male hose fitting

Hose coupling (oil drainage) Shut-off valve
Shut-off valve

1. Have an oil receptacle ready.
2. With the shut-off valve closed, insert the male hose fitting (6] into the hose coupling 2).
3. Place the end of the maintenance hose in the ol receptacle and secure it in place.

Service Manual Screw Compressor
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Fig. 30

10 Maintenance
10.15 Changing the cooling oil

4. Open the shut-off valve (3).

5. Slowly open the shut-off valve(7) of the maintenance hose and allow oil and air to drain completely.
Pressure gauge on the cil separator tank indicates 0 psig.

6. Close the shui-off valve (2) and unplug the male hose fitting.

> Dispose of used oil in accordance with environmental protection regulations,

Dralning the oll from the thermostatic valve

A drain plug is provided to drain oil from the thermostatic valve, If the machine is connected to an
external heat recovery system, oil should also be drained from the heat exchanger at a suitable point.

The supply disconnesting device is switched off,
the device is locked off,
a check has been made that no veltage is present.

The machine is fully vented, the pressure gauge on the oil separator tank reads 0 psig.

2

\E T 3 10-5031 9@ <"_'\)

Changing the cocling oil, heat recovery system

(2 Thermostatic vaive
(3 Screw plug

1. Have an oil receptacle ready. )
2. Remove the drain plug (3) and allow the oil to drain completely.
3. Replace the plug (3).

Flling with ol

1. Slowly unscrew the filler plug (4] (see illustration 28).
2. Fill with cooling ail.
3. Check the filler plug and ring seal for damage and screw the plug back in again.

Starting the machine and carmying out a trial run

Close all access doors, replace and secure all removable panels,

Open the user's shut-off valve between the machine and the compressed air network.

Switch on the power supply and reset the maintenance Interval counter.

Start the machine and check the oil level again after about 10 minutes, topping up if necessary.
Switch off the machine and check visually for leaks.

o kN~
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Fig. 31

10 Maintenance
10.16 Changing the Oil Filter

Changing the Oil Filter

The machine must be isclated from the compressed air sysstem and completely vented before
undertaking any work on the pressure system.

Replacement part
Cooling oil container

The power supply disconnecting device is switched off
The disconnecting device is locked in the off position
A check has been made no voltage is present

The machine is fully vented, the pressure gauge reads 0 psig.

WARNING
There is risk of burns from hot components and oil.

> Wear long-sleeved clothing and gloves.

—

L

J 10-50064

Changing the oll filter

Qil filter
(2] Direction to unscrew

Changlng the oll filter

1. Unscrew the oil filter counter-clockwise, catch oil spillage and dispose of in accordance with
environmental protection regulations,

2. Lightly oil the new filter's O-ring.
3. Turn the oil filter clockwise by hand to tighten.

> Dispose of parts and materials contaminated with oil in accordance with environmental
protection regulations.

Start the machine and carry out a tast run

1. Close all access daoors; replace and secure all removable panels.
2. Open the user's shut-off valve between the machine and the compressed air system,
3. Switch on the power supply and reset the maintenance interval counter.

Service Manual Screw Compressor
SK SIGMA CONTROL BASIC 67



KAESER

COMPRESSORS

68

10.17

Material

Precondition

Fig. 32

10 Maintenance

10.17 Changing the Qil Separator Carfridge

4. After about 10 minutes, check the oil level again and top up if necessary.
5. Switch off the machine and visually check for leaks.

Changing the Oil Separator Cartridge

The machine must be isolated from the compressed air system and completely vented before
undertaking any work on the pressure system.

The oil separator cartridge cannot be cleaned.

The life of the oll separator cartridge is Influenced by:
= contamination in the air drawn Into the compressor,
®  adherence to the changing intervals for:

— cooling ail

— oil filter

~ airfilter

Replacement part
Cleaning rag
The power supply disconnecting device is switched off

The disconnecting device is locked in the off position
A check has been made no voltage is present

The machine Is fully vented, the pressure gauge reads 0 psig.

®

—16

19

20 ‘ ' 14

17
Changing the Qil Separator Cartridge
Cover Nut (self locking)
(i8] Dirt trap Fitting
Air pipe Gasket
Retaining screw Oll separator cartridge

-
R
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10 Maintenance

10.17 Changing the Oil Separator Cartridge

Changing the Oll Separator Cariridge

1.

AW

© 0o N® O,

Unscrew the fitting and carefully put the parts fo one side, then pull out the copper pipe at
item (15).

Unscrew the nut (18) and turn the air pipe [16) to one side.

Remove the cover retaining screws (17) and carefully lift the cover

Take out the old oil separator cartridge (23) together with the gaskets 21} and dispose of these
according to envirenmental protection regulations.

Ciean all sealing faces.

Insert the new oll separator cartridge with gaskets and screw down the cover.
Install a new O-ring and strainer in the dirt trap (15).

Aftach the air pipe to the cover [14) with a new, self-locking nut,

Replace and tighten all fittings.

» Dispose of parts and materials contaminated with oif in accordance with environmental
protection regulations.

Start the machine and camy out a test run

MW

Close all access doors; replace and secure all removable panels.

Open the user's shut-off valve between the machine and the compressed air system.
Switch on the power supply and reset the maintenance interval counter.

Stop the machine after 10 minutes and visually check for leaks.

Service Manual Screw Compressor
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eI {e ] 10.18 Document maintenance and service work.

10.18 Document maintenance and service work.

Machine number:
> Enter maintenance and service work carried out in the list,

Das Maintsnance tsskcamiedout  _ |Opersting howrs  [Signature

Tab. 35 Logged maintenance tasks

Service Manual Screw Compressor
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Tab. 36

113

11

Spares, Operating Materials, Service

11.1  Note the nameplate

Spares, Operating Materials, Service

Note the nameplate

The nameplate contains all information to identify your machine. This information is essentlal to us
in order fo provide you with optimal service.

> Please give the information from the nameplate with every inquiry and order for spares.

Ordering Consumable Parts and Operating Materials

The characteristics of KAESER consumable parts and operating materials correspond to the original
and are particularly suited to the machine.,

WARNING

Personal injury or damage to the machine may result from the use of unsuitable spare parts or

operating materials.
Unsuitable or poor quality consurmable parts and operating materials may damage the machine or
impair its proper function.

In the event of damage, personal injury can result.

-

Use only original KAESER parts and operating materials.

> Have an authorized KAESER Service representative carry out regular maintenance.

Machine
Nams ! - Quantity
Air filter element 7 N N 7 1

Filter mat {cooler)

Filter mat (control cabinet) 7
Gil filter

Gil separator cartrldge
Cooling oil

Drive belts

A Ao fN) -

Consumable parts

SIGMA AIR SERVICE

SIGMA AIR SERVICE offers:

b

authorized service technicians with KAESER factory training,
increased operational reliability ensured by preventive maintenance,
energy savings achieved by avoidance of pressure losses,

optimum conditions for operation of the compressed air system,

the security of genuine KAESER spare parts,

increased legal certainty as all regulations are kept to.

Why not sign a SIGMA AIR SERVICE maintenance agreement!

Service Manual Screw Compressor
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1100

1450
1600

....1200_. e
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COMP SRRel ] 114  Service Addresses

Result Your advantage:
lower costs and higher compressed air availability.

11.4 Service Addresses

Addresses of KAESER representatives are given at the end of this manual.

11.5 Spare Parts for Service and Repair

With the help of this parts list you can plan your material requirement according to operating conditions
and order the spare parts you need.

o .+ ™ Make sure that any service or repair tasks not described in this manual are carried out by
H Lo an authorized KAESER Service representative.

®

Service Manual Screw Compressor
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11 Spares, Operating Materials, Service

Spare Parts for Service and Repair

Legend

SK

SEL-1458_04E

Itemn Description

Option

1050 | Filter mat

| Minimum pressure/check valve
Maintenanca kit, ME/CV

i
Tnier vaive

| Haintenance ki, Inief vaive

Marienance ki, iharmiost
.| Querhaul kit, thermostatic

Maintenance kit, VC valve
Overhaul kit, VO valve

Proporiional controier

L]
.| Contactor
Contactor

3370 .| Contactor
cverload

ction cutout T

Salety Interiock switch
| Actuatar {interlock switch) |

parator tank
Gil level indicaior

Pressura reliet valv

inlet hose

Maintenance intervals may decresse due to ambient and eperating conditions.,

Please quote the part nember and serial nurmber of the machine together with the tern number and the deseription of the part when ordering.
Befere and durirg all wark, be sure to read and follow the salety and service instructions in the machine's service manual.

Mainlenance intervals under good ambiert and eperating canditions, such as tow to moderate ambien! temperature and dry, clean inlet air.

*} Seo cooling fluid recommendations

Service Manual Screw Compressor
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12 Decommissioning, Storage and Transport
12,1 Putting Out of Operation

Decommissioning, Storage and Transport
Putting Out of Operation

This is necessary under the following circumstances:
= The machine is temporarily not needed.

®  The machine is to be moved fo another location.

= The machine is to be scrapped.

Temporarily putting out of operation

The machine can be started at regular intervals,

> Run the machine once a week for atleast 30 minutes under LOAD to ensure sufficient protection
against corrosion.

Putting out of operation for a longer period

Before putting out of operation, the machine should be run under LOAD for at least 30 minutes.

Switch off the power supply disconnecting device,
the disconnect device is locked in the off position,
check that no voltage is present.

Machine fully vented (no pressure).

1. Allow the machine to cool down completely.
2. Disconnect all air and electrical connections.

Packing

A wooden crate Is required for ground transport to protect the machine from mechanical damage.
Consult an authorized KAESER Service representative for advice on packing for sea or air transport.

Deslccant
Plastic sheeting
Wooden transport crate

The machine is decommissioned.
Machine is dry and cocled down.

1. Place desiccant inside the machine cabinet.
2. Wrap the machine in plastic sheeting.

Storage

Moisture can lead to corrosion, particularly on the surfaces of the airend and il separator tank.
Frozen moisture can damage components, diaphragms, valves and gaskets.

Advice can be obtained from KAESER on storage and re-commissioning.

Service Manual Screw Compressor
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12.4.2

Precondition

Fig. 33

12.4.3

Precondition
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12 Decommissioning, Storage and Transport
12.4 Transporting

CAUTION
‘Machine damage from moisture and frost.

‘= Prevent ingress of moisture and condensation.
= Maintain »32 °F storage temperature.

»> Store the machine in a dry, frost-proof room.

Transporting
Safety

Weight and center of gravity determine the suitable transporting method. The center of gravity is
shown in the drawing in chapter 13.3.

Transport only by fork truck or lifting cradle and with personnel trained in the safe use of the transport
equipment,

> Make sure the danger zone is clear.

Transporting with a forklift

The whole machine must be over the forks,

/

Transporting with a forklift
> Drive the forks completely under the machine or palette and lift carefully.

Transporting with a crane

A suitable lifting cradle ensures correct transportation,
The lifting slings must be fully under the machine.
The slings must not press on the side of the machine.

Examples of unsuitable fixing points:

= Pipe supports

®  Flanges

®  Attached components such as centrifugal separafors, condensate drains or filters
= Rain protection covers

The lifting cradle complies with local safety regulations.
No pressure should bear on the sides of the machine cabinet.

»
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12 Decommissioning, Storage and Transport

12.5 Dispoeal

P 0 12-80070
Transporting with a crane

CAUTION
Machine damage by incorrect lifting cradle attachment.

> Do not attach the lifting cradle to any of the machine compenents.
> The machine manufacturer can advise cn application of a suitable fifting cradle.

» Use the lifting cradle correctly and lift the machine carefully.

Disposal
When dispesing of a machine, drain out all liquids and remave dirty filters.
The machine is decommissioned.

1. Completely drain the cooling il from the machine.
2. Remove used filters and the oil separator cartridge.
3. Hand the machine over to an autherized disposal expert.

» Parts contaminated with cooling oil must be disposed of in accordance with local environ-
ment protection regulations.

Compressors with refrigeration dryers

The sealed refrigerant circuit still contains both refrigerant and oil.
= Refrigerant and oil must be drained and disposed of by authorized personnel.
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el lel ] 13.2  Pipe and Instrument Flow Diagram (P+| diagram): MODULATING control mode

13.2 Option C1
Pipe and Instrument Flow Diagram (P+| diagram): MODULATING

control mode
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13.3 Dimensional Drawing
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13.3 Dimensional Drawing
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13.4 Elecfrical Diagram
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13 Annex

KAESER

(eI R10) 48  13.4 Electrical Diagram
performance-related components =
]
model SK15/SK15T
mathine power supply 380V £10%, &0CY LE0V 0%, 60CY 575V £10%, 60LY
L=
motors ~M1_[15hp Shp 5hp g
supply terminals -X0 | 7,3160.02080 T.3140.02080 7.31.0.02080 2
Siemens | IRVI915-5A 3RV1915-54 IRV1P15-5A g
tarminal strips -X11 | 7,6835,00110 Wieland 1603600110 Wieland 7.6836.00110 Wieland 1
option T3 ~X11/-X31 {7.6836.00120 Wieland 7.6835.00120 Wieland 1.6836.00120 Wieland 2
contactor -K1M | 7.6866.00010 T.6865.00010 7.6964.00010 g
JRT1026~1AKS0 3RT1025-1AKA0 IRTI0ZE-1AKG0
auxiliary switch 2% 7.3140.01690 2x 1314001590 2 1.3160.01690
3IRH1521-1CA10 3RH1921.1CA1D IRHIS2)-1CALD
interference suppressor L3160.62040 1.3160.02040 1.3140.02040
Siemens | 3RT1926-1CC00 3RT1926-1CC00 IRTi926-3CCO0
contactor -kH | F.6066.00010 7.6855.00010 #.6964.00010
3RT1026-1AKA0 IRT025-1AK60 3RT1024 -1AKG0
auxiliary switch 7.3140.02030 7.38,0.02030 7.3140.02030
3RH1921-1CAN1 IRHIG21-1CAD 3RH1921-1CAN
interference suppressor 7.3140.02040 7.3140.02060 1.3140.02040
Siemens | IRT1920-1CC00 IRTI926-1CCH0 3RT1926-1CC00
tontactor -K34 | 7.6865.00010 7.6863.00010 7.6843,00010
3RTH0Z5-1AK40 IRTIGI3-1AKEG 3RT1023-1AKED
auxillary switch 1.3140.01590 7.3140.01650 7.3160.01699
3RHIP21-1CA0 JRHIF21-1CAT0 3RH1921-1CA1D V¥1
auxiliary switch 1.3140,02030 7.3140,02030 1.3140.02039 0
IRHIF1-1CAN IRHIS21-1CAOH JRH1921-1CA01 .E
interfarence suppressor 7.3140.02040 7.3140,02040 7.3140.02040 a
Siemens | IRT1926-1000 3RT1926-1CC30 JRTI%26-1CC00 '
contactor -KaM | 7.5874.00010 1.6074,00010 7.6874.00010 [ a
eption T3 IRT1016-1AXA1 3RT1016-1AK61 IRT1016-1AKA1 % S
interference suppressor 7.3150,02060 1.3140.02060 7.3140.02060 E =1
Siemens | 3RT1916-1CCO0 3RT1916-1CC00 IRT1916-1CCO0 E E
cverload relay =F2 | 2687300198 7.6873.00490 1.6873.00180 =Y
3RB2026-10B0 3RB2026-10B0 3RB2026-15BC
Siemens | 6-254 5-25A 3-124 -
fuses =1FU/-2F0 | 2¢ 733111 2 1331 x 13304 5 &
Gould |ATQR 8710 {0,BA, 600V} ATOR 8710 (0,84, 600V) ATOR 1/2 {0,5A, 500V] 7] ﬁ
fuses ~3FU | 7.3302.00040 1.3303,00040 F.3303,00040 L=
Gould | TRM 8/10 [0,8.A, 250V) TRM B8/10 (0,84, 250V] TRM 8/10 {0,8A, 250VI 4%
fuse socket ~FU/2FUZ3FL | 7.3320.00070 7.3320.00010 7.3320.00010 Mg g'
Gould | USH 3 UsH 3 USH 3 2
gireuit breaker -012 | 7.6860.00160 1.6860.00160 1.58560.01150 =
option T3 SRVIDTI-1FATD IRVINL-F A0 3RVI0Z1-1EATR
35-5A 3.5-54 2.8-4 A
auxiliary switch 1.3140,0189¢ 7.31h0.01890 1.3160.018%90
Siemens [ 3RV1901-1E IRVIR0I-E 3RVIG011E
transformer =Tt |7.6852.0 1.6844.0 7.6852.0 -
LAMIB94-0EPBD-0F AL LAMILIE-DETI0-0C51 L AM3896-0EFS0-0FAY 'E
120VA 120VA 12eVA =
diagram 1, Sht.6 diagram 2, Sht.4 diagram 3, Sht.6 cl
fuse 1.6849.0 1.6849.0 7.5669.0
Siemens [ T3,15H # 3,154, 250V T3,15H # 3,154, 250V T3,15H 7 3,154, 250V
transformer -T2 | 1.2292.10060 7.2292.10080 1.2292.10060
opYion T3 USTE1400 BO312005 USTE1500
104 104 oA 4
Bleck | diagram 2, Sht.? diagram 1, Sht.7 diagram 2, Sht.? 5
connection =wW13 | 7.3140.02110 7.3160,02110 1.3%%0.0210 ‘E
Siemens | IRT1926-4CC20 IRT1926-4CC20 JRT926-4CCH0 &
ronnection =W | 316002139 13140.02130 7.314.0.02130
Siemens | IRA1923-3D 3RAT923-30 3RA1923-30
cables -W12.1/.2 | BETATHERM 155 SETATHERM 155 BETATHERM 155 n
Fxlxh mm? Txixh mm? Patah mm? gl.|2
compresser contral -A10 | 7.7005.2 7.7005.2 1.7005.2 E % g
Siamans | SIGMA CONTROL BASIC SIGMA CONTROL BASK SIGMA CORTROL BASIC F
emergenty stop pushbutton -S3 |7.3217.0 132170 7.3213,0 i g jg
) ORUV QRUV ORUY P I
auxiliaty contact 7.3218.0 132180 7.3218,0 3| |5
Schlegel | MHTOD MHTO0 MHI00 -
tontrol cabinet KAESER | 7.7678.00011 1.7678.0001 7.7678.00011 b, k]
control panel KAESER | 2112610 2112618 211261.0 f 3
3| 19
g |2
l£| |2
F
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COMPRESSORS

13 Annex

13.4 Electrical Diagram

performance-related components £
a0
model SK20/SK20T7
machine power supply 380V 0%, 60CY LE0Y 210%, S0CY 515V 290 %, 60CY
=
mators =M1 [20hp 20hp 20hp g
supply terminals ~X0 |7,3140.02080 7.3140,02080 7,3140,02080 [ ] b=
Siemens | 3RV1915-5A IRVINS-5A JRV1915-5A g
tarminal steips ~X11 | 7.6836.00060 Wieland 1683600060 Wialand 7.6836.00110 Wieland |
oplien T3 ~X11/-X31 | 7.6836.00070 Wieland 7.6836.00070 Wieland 7.6036.00120 Wieland g
contactor -KiH | 7.6866.00010 7.6866.000%0 7.6065.00010 g
IRT1026-1AK60 3RTID26-1AK60 3RT1025-1AKED
auxiliary switch 2% 7.314.0.01690 2x F3140,01690 2% 7.3160.01590
IRHI921-1CA10 ARH191-1CAT0 3RM1921-1CA10
inferference suppressor 7.3140.02040 7.3150.02040 7.3140.02040
Siemens | IRT1926-10C00 IRTI926-1CC00 IRTI926-1CC00 ]
contactor =K2M ] 7.5866,00010 1.6866.00010 7.6865.00010
3RT1026-1AK60 IRT1026-1AK60 JRT1025-1AK60
auxiliary switch 1.3160.02030 7.3140.02030 1.3160.02030
3RH1921-1CA01 3RH1921-1CA01 JRH1921-1CAD1
interference suppressor 7.3140,02040 7.3160.02040 2.3160.02040
Siemens | 3RT1926-1CC00 3RT1926~1CC00 IRT1926-1CC00
conkactor -K3H |7.6855,00010 7.6665.00010 F.6043.00010
3RTH025-1AK60 3RT1025-1AK60 3RT1023-1AKED
auxiliary switch 1.3160.016%0 7.3160.01650 FIG0.01650
JRH1221-1CA10 3RH1921-1CA10 3RH1921-1CA10 E,‘]
auxiliary switch 1.3160.02030 7.3160.02030 1.3140.02030 w
IRHI9Z1-1CADT JRH1921-ICAN JRH19Z1-1CA01 -“E’
interferente suppressor 7.3140.02040 1.3140.02040 7.31.0.02040 f'n-'
Siemens | IRT1926-1CC00 IRTi926-1CC00 IRTI926-1CC00 .
tontactor -KBM | 7.6874.00010 1.68FL.00010 1.68746.00010 [ a
optlon T3 3RT014-1AKG1 3RTIGIE-1AKAE IRTH016- 1AKE & o
interferante suppressor 7.3140.02060 T1.3140.02060 2.3140.02060 j &
Siemens | 3RT1916-1CC00 3RTI916-1CC00 JRT1916-1CCOG B 5
overload relay =F2 | 7.6873.00550 () 7687200430 () 7.6873.00790 i
3RB2026-1060 3RB2026-1QB0 3RB2026-10B0
Siemens [6-25A £-154 6-25A =
fuses ~IFU/-ZFU | 2x 7.33111 Ix 133101 2x 1.331041 % ©
Gould [ATAR 8/10 (9,8A, 600V) ATOR 8710 (0,84, 600V) ATOR 172 (0,54, 600V) (73] ﬁ
fuses -3FU |7,3303.00040 7.3303.00040 7.3303.00040 Lt
Gould § TRH B/10 (0,84, 250¥) TRM 810 (0,8 A, 250V] TRM 8710 (0,84, 250¥) <% B
fuse sorkat -1FU/2FU/3FU §7.3320,00010 7.3320.00010 7.3320.00H0 x g g
Gould JUSM 3 USH 3 Usk 3 8
circuit breaker -Qiz | 7.6060.00160 1.6060.00160 7.6840.01150 =
option T3 3RYI01-1FAT0 3RYIC1-1FATO IRV1I021-1EAND
35-54 35-54 2.9-0 A
auxiliary switch 7.31L0.01890 7.31L0.01850 T.A160.01990
Siemens | IRV1901-1E IRV1904-1E 3RV1%01-1E
transformer -T1 | 7.6852.0 1.6846.0 7.6832.0 -
4AM3896-0EPB0-0F A1 4 AM3L96-0ET10-0C51 LAM3B95-0EPBO-OFAY E‘E
120VA 120VA 20VA @
diagram 1, Sht.6 diagram 2, Sht.6 diagram 3, Sht.6 At
fuse 1.6849.0 1.6849.0 7.6949.0
Siemens | T3,15H 7 3,15A, 250V T3,15H # 3,154, 250V T315H 7 3,154, 250V
transformer -T2 | 7.2292.10080 7.2292.10080 7.2292.16060
opkien T3 USTE1500 B0312006 USTE1800
704 T.04A 704 £
Block [ diagram 2, Shi.? dlagram 1, Sht.? diagram 2, Sht.? =
conneckion =W13 | 7.3140.02170 1.3140,02110 7,3140,021%0 ‘E
Siemens | IRT1926-4LC20 3RT1926-4CC20 JRT1926-4CC20 &
conneckion -Wik [7.3140,02130 7.3140,02130 7.3140.02130
Siamens | 3RA1923-30 IRA1923-3D JRA1923-30
cables -W19.1/.2 | BETATHERM 155 BETATHERM 155 BETATHERH 185 w
Txlxb mm? Tx1x6 mm? Pxixt mm? El B
zamprassor control -ATD [7.7005.2 @ 70052 ®| 770052 HHE
Stemens | SIGMA CONTROL BASIC SIGMA CONTROL BASIC SIGMA CONTROL BASIC la
emergency stop pushbutton -53 | 732170 132170 132170 HEGH
QRUV QRUY QRUY = N
auxiliary contact Niee 1.3218.0 7.3218.0 % 5
Schlegel | MHTOO MHTOO MHTOD —
control cabinet KAESER | 7.7678.00011 1.7678.00011 7.7676.00011 ; 5
tantrol panel KAESER | 211261.0 211261.0 212610 f =]
HEH
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13 Annex
13.4 Electrical Diagram
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KAESER
COMPRESSORS
An 1SO 9002 f 14001 Certifled Company

Instruction for adjusting pressure on an external load system

Instructions pour regler la pression sur un systeme ayant un signal marche en charge externe

English

To set the pressure of a system using an external load signal, the user must select a wide pressure range on Sigma
Control Basic, and a narrow pressure range on the pressure switch,

1. Set wide pressure range on Sigma Control Basic, using menu #8 for maximum pressure and menu #7 for
pressure differential

Ex: Maximum pressure 125psig  (menu #8 : 125psig)
Minimum pressure 100psig {menu # 7 : -25psig)

2. Set narrow pressure range (desired pressure) on pressure switch

Ex: Maximum Pressure 120psig (plastic screw)
Minimum Pressure 110psig (metal screw)

Thus, the user’s pressure is set on the pressure switch, but the pressure switch’s range must fit within the SCB’s
range.

Francais

Pour regler la pression d’un systéme utilisant un signal de marche en charge externe, 'utilisateur doit selectionner
une plage de réglage large, sur le Sigma Control Basic, et une plage de pression étroite sur 'intérupteur de
pression (pressure switch),

1. Regler la plage de pression sur le Sigma Control Basic, utilisant menu 8 pour la pression maximale et menu 7
pour le differential de pression.

Ex. Pression maximalel25psig (menu 8 : 125psig)
Pression minimum 100psig (menu 7 : -25psig)

2. Regler la plage de pression étroite (pression desire) sur I’ interupteur de pression

Ex: Pression maximum 120 psig (vis plastique)
Pression minimum 110 psig (vis métallique)

Donc, la pression de 1’utilisateur est reglé sur 1’ interrupteur, mais la plage de I’interrupteur doit se situer dans la
plage du SCB.

Kaeser Compressors, Inc. B 3760, La Vérendrye B Boisbriand, QC J7H 1R5 ®m
CANADA
Tel: (450) 971-1414 W Fax: (450) 971-1415 W Web Site: www.kaeser.com
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Temperature Controller

CV-1A

User's Guide

Read this guide carefully before using the controller.

IR

M 890-0021C rev. 03 PN895-00041 REV.
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Enter below the serial number
located on the side of the controller
and retain this information for future
reference.
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I FEATURES I

The CV-1A is an electronic device used for environmental control in -
livestock buildings. Itallows the userto maintain a specified targettemperature
by controlling the operation of one stage of variable speed cooling fans.

The main features of the controller are as follows:

P THREE-DIGIT DISPLAY

Athree-digit display provides a high level of accuracy, allowing the user
to specify a temperature o within one tenth of a degree (Fahrenheit or
Celsius),

P PILOT LIGHTS INDICATING STATE OF OUTPUTS

Pilot lights indicating the status of outputs allow the user to monitor the
operation of the system from a distance.

P MINIMUM VENTILATION CYCLE

When ventilation is not required for cooling, the fans can be operated
either continuously or intermittently to reduce the level of humidity and
supply oxygen to the room.

p TEMPERATURE AND MINIMUM VENTILATION SPEED CURVES

The controller can be set to automatically change the temperature
set point and the minimum ventilation speed over a given period of
time in accordance with the user's requirements by specifying a tem-
perature curve and a minimum ventilation curve with up to six differ-
ent set points.

P> CHOICE OF TEN MOTOR CURVES

The variation in motor speed resulting from a change in voltage will
depend on the make and capacity of the motor. In order to achieve a
high degree of compatibility between controller and motor, the user
can choose from among ten different motor curves, thus ensuring
that the correct voltages are supplied ‘

CV-1Arev.03 3



p FULL-SPEED FAN START-UP

In erderto overcome the inertia of the ventilation system components, and
de-ice the fan blades in cold weather conditions, the controller supplies
maximum voltage to the variable speed fans during the 2 seconds
immediately following each start-up.

P HIGH/LOWTEMPERATURE AND POWER FAILURE ALARMS

The controller generates an output signal that will aclivate any alarm
system in case of a rise or fall in temperature beyond a specified limit,
a power faijlure or a fault in the supply circuit.

» FOUR INDEPENDENT TEMPERATURE SENSOR INPUTS

Up to four temperature sensors can be connected to the controllerinorder
to obtain a more accurate reading of the average ambienttemperature and
a faster reaction time, '

P OVERLOAD AND OVERVOLTAGE PROTECTION

Fuses are located at the input and cutputs of the controller to protectits -,
circuitry in the case of an overload orovervoltage and aconnector can be C
used to detect blown fuses.

P COMPUTER CONTROL

The controller can be connectad to a computer, thus making possible the
centralization ofinformation managementand a more diversified control
strategy.

P CONTROL OF AIR INLET MOVEMENT

If the CV-1A is used in combination with a WR-F-1A confroller, the
movement of the airinlets can be coordinated with the operation of the
fans using a potentiometer located on the panel drive. This allows the
airinletstobe adjusted corractly, free of the influence of noncontrollable

factors such as wind or air from adjoining rooms.

4  Ccv-1Arev.03
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I PRECAUTIONS I

/

We strongly recommend the installation of supplementary
natural ventilation, an independent failure alarm system as
well as a back-up thermostat (refer to the wiring diagram
enclosed with this user's manual to connect the thermostat).

Although fuses at the input and outputs of the controller
protect its circuitry in the case of an overload or overvoltage,
we recommend the installation of an additionnal protection
device on the controller’s supply circuit.

The room temperature where the controller is located MUST
ALWAYS REMAIN BETWEEN 32° AND 104°F (0° AND 40°C).

To avoid exposing the controllerto harmfulgases crexcessive
humidity, it is preferable to install it in a corridor.

DONOTSPRAYWATERONTHE CONTROLLER

N
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I INSTALLATION I

|  Mounting Instructions ’

Remove the four screwsin the frontcoverandliftthe cover, Remove the black
caps iocated on the three mounting holes. Mount the enclosure fo the wall
using three screws. Be sure the electrical knockouts are atthe bottom of the
enclosure in order to prevent water from entering the controller, Insert the
screws into the mounting holes and tighten. Fastenthe blackcaps ontothe
mounting holes.

| Connections ’

To connect the controller, refer to the wiring diagram enclosed with this
user's manual.

B Set the voltage switch to the ap- TVoItage switch
propriate line voltage. P'O \ O‘\
B Routethecables throughtheelec- ‘
trical knockouts provided at the

bottom of the enclosure. Do not
make additional holes in the en-
closure, particularly on the side of
the enclosure when using a com-
putercommunicationmodule.

O

Ground plate

Inside of the enclosure

68 CV-1Arev.03
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CONCERNING THE ALARM CONNECTION: Thersaretwotypes ofalarms
onthe market. One type activates when currentis cutoffatits input, whereas
the other activates when current is supplied atits input. Foran alarm of the
firsttype, use the NO terminal as shown on the wiring diagram. Foran alamm
of the second type, use the NC terminal,

ALL WIRING MUST BE DONE BY AN AUTHORIZED
ELECTRICIAN AND MUST COMPLY WITH APPLICABLE
CODES, LAWS AND REGULATIONS. BE SURE POWER IS

OFF BEFORE DOING ANY WIRING TO AVOID ELECTRICAL
SHOCK AND EQUIPMENT DAMAGE.

| Temperature Probes '

The controller is supplied with one room probe connected to terminal # 1.

CAUTION : The probes operate under low voltage and are isolated from the
supply. Be sure the probe cables remain isolated from all high voltage
sources. Do notroute the probe cables and other power cables through the
same electrical knockout. Do not run the probe cables next to other power
cables. When crossing over other cables, cross at 90°,

Extending the Probes

Each probe can be extended up to 500 feet (150 meters). To extend a probe:

B Use a shielded cable of outside diameter between 0.245and 0.260
in {6.22 and 6.60 mm) to ensure the cable entry is liquid-tight (the
cable dimension should not be under 18 AWG).

B |tis preferable to solder the cable joint to ensure a proper contact
between the two cables.

B Do notground the shielding.

CV-1Arev.03 7



Connecting Additional Room Probes

Uptothree additional room probes may be connected to the controllerin order
to obtain a more accurate reading of the average room temperature and a
faster reaction time.

M Connect each additional room probe using terminals #2,# 3 and #
4, as shown on the wiring diagram enclosed with this user's manual.

Switches are used to activate or deactivate the
additionalroom probes connected fo the controller.

B Activate each additional probe by set- ON
ting the appropriate switch to ON:

* Switch # 3 activates terminal # 2.
* Switch # 4 activates terminal # 3.
* Switch # 5 activates terminal # 4.

3 4 5

FACTORY SETTING: When the controller is shipped from the factory,
switches # 3, 4 and 5 are set to OFF (room probes are deactivated).

8 CV-1Arev.03
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Defective Probes

Ifone or many room probes are defective, the defective probe pilotlight turns
on. Ifall the room probes are defective, the display shows the letter "P" when
the parameter selection knob is set to ROOM and the controller operates
according to the minimum ventilation cycle { [I85®> refer to "Minimum
Ventilation Cycle”, page 21). Otherwise, the display shows the average
value of all temperatures measured by the room probes remaining in proper
condition and the controller operates according io this temperature,

Toidentify the defective probe:

B Set the selection knob to ROOM . The

room temperature is displayed. Q
FURGTIONS

B Press the push-button. If the probe con-

nected to terminal # 1 and supplied with the [ roormemanme we )

controller js not defective, the letters"PR1" are

displayed, alternating with the temperature

measured by the probe. Otherwise, the let-

ters "PR1" are displayed, alternating with the

letter "P".

For each additional probe connected to the controller:

M Press the push-button once again. If the probe is not defective, the
letters "PR#" {(where # is the number of the terminal the probe is con-
nected fo) are displayed, alternating with the temperature measured by
the probe. If the probe is defective, the letters "PR#" are displayed, alter-
nating with the letter "P".

CV-1Arev.03 9



( Motor Curves ’

The relationship between the voltage supplied to a motor and its operating
speed is described by a motor curve. This curve varies with the make and
capacity of the motor. The various motors available in the industryhave been
divided into ten categories and the controller has been programmed with a
differentmotor curve foreach of these categories. Selectthe appropriate curve
toensure thatthe controller supplies the correctvoltage to the variable speed
fan motors.

To Selecta MotorCurve

In the list of motors enclosed with this user's manual, locate the
make and capacity of your variable speed motors and note the
corresponding curvenumber (1 to 10).

Set the parameter selection knob to BANDWIDTH / M.C. The
bandwidth appears flashing on the display.

Press the push-button. The currently selected curve number
appears flashing on the display.

Using the adjustment knob, adjust the curve number to the desired
value.

Return to the bandwidth display either by pressing the push-button
once again or by waiting 10 seconds without changing the position
of the adjustment knob.

FACTORY SETTING: Whenthe controlleris shipped from the factory, curve
number 4 has been selected.

10
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THREE DIGIT DISPLAY
Displays temperatures and other parameters shown around the
parameter selection knob.

STAGE 1 PILOT LIGHT
Turns on when the fans are on.

TEMPERATURE AND MINIMUM VENTILATION CURVE PILOT LIGHT
Turns on when the temperature curve is activated and flashes when
both curves are activated.

DEFECTIVE PROBE PILOT LIGHT
Turns on when a defective probe is detected.

ALARM PILOT LIGHT
Turns on when the alarm is activated.

LOCKED PARAMETER PILOT LIGHT
Turns on when the parameters are locked.

PARAMETER SELECTION KNOB
Use this selection knob to select a parameter.

TEMPERATURE CURVE PUSH-BUTTON
Use this push-button to view or set the points of the temperature
curve,

ADJUSTMENT KNOB
Use this adjustment knob to adjust the value of the selected

ONOROICIOIONCIONS

parameter.
SWITCHES
Use these switches to set the operating modes as described in the
table below.
SWITCH
DESCRIPTION OPERATING MODE
# POSITION
LOCKING 1 ON Locked parameters
THE PARAMETERS OFF Unlocked parameters
TEMPERATURE o ON Degrees Celsius
UNITS OFF Degrees Fahrenheit
ON Activated probe
PROBE #2 3 OFF Deactivated probe
ON Activated probe
PROBE #3 4 OFF Deactivated probe
ON Activated probe
PROBE #4 5 OFF Deactivated probe
- 6 - :
— 7 Nt — —

12 CV-1Arev.03




N USING THE CONTROLLER NN

| The Meaning of a Flashing DiSplay '

The display flashes certain
values and does not flash oth- 31101101,

ers. The flashing indicates that

the displayed value can be 75 a T
adjusted. A value that is not ’
flashing can not be ad-

justed. yd | AN

| Temperature Units '

Temperatures can be displayed eitherin
degrees Celsius orin degrees Fahrenheit.

ON

B Set switch # 2 to the desired position:

'« ON to display temperatures jn degrees Celsius,
« OFF todisplay temperatures in degrees Fahrenheit.

FACTORY SETTING: When the controlleris shipped from the factory, switch
# 2 is set to OFF (temperatures are displayed in degrees Fahranheit).

CV-1Arev.03 13



| Viewing Temperatures ’

. O

- +

OTHER
FUNCTIONS SET

( wN. ROOMTEMPERATURE iax ]

Room Temperature Display

The room temperature is the average value of all temperatures measured

by room probes that are activated and in proper operating condition.

TO DISPLAY THE ROOM TEMPERATURE

B Setthe parameter selection knob to ROOM TEMPERATURE.
The room temperature appears on the display.

TO DISPLAY PROBE TEMPERATURES

B Set the parameter selection knob to ROOM TEMPERATURE.
The room temperature appears on the display.

B Press the push-button. The letters "PR1" are displayed,
alternating with the temperature measured by the probe connected
to terminal # 1 {supplied with the controller),

For each additional probe connected to the controller:
W Pressthepush-button. The letters "PR#" (where #is the number

of the terminal to which the probe is connected) are displayed,
alternating with the temperature measured by the probe.

14
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Minimum and Maximum Temperature Recall

The minimum and maximum temperatures are the lowest and highest
values of all room temperatures measured since the last reset.

TO RECALL MINIMUM AND MAXIMUM
TEMPERATURES

B Set selection knob to ROOM TEMPERATURE. The room
temperature appears on the display.

M Turn adjustment knob clockwise by one notch. The minimum
temperature appears flashing on the display.

N  Turn adjustment knob clockwise one notch further. The
maximum temperature appears flashing on the display.

B Turn adjustment knob clockwise a third notch. The room
temperature again appears on the display.

(> B |f adjustment knob is turned counterclockwise rather than
clockwise, the display sequence will be reversed (room-
maximum-minimum-roomy).

The minimum and maximum temperatures are the lowest and
highest values of all room temperatures measured since the last
reset.

CV-1Arev.03 15
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Minimum and Maximum Temperature Reset

The reseterases the current minimum and maximum temperatures. From
the moment the reset is compieted, the controller begins to store in memory
the new minimum and maximum temperatures measured by the probes.

O

OTHER
FUNCTIONS

O

SET

[ MmN, ROOM TEMPERATURE. ]

TO RESET THE MINIMUM AND MAXIMUM
TEMPERATURES

Set the parameter selection knob to ROOM TEMPERATURE.
The room temperature appears on the display.

Turn the adjustment knob clockwise (or counterclockwise) by
one notch and leave it in this position. The minimum {(or
maximum) temperature first appears flashing on the display.
After 10 seconds, the display stops flashing and the room
temperature again appears on the display, indicating that the
reset is completed.

NOTE : To avoid resetting the minimum et maximum temperatures
while recalling them, be sure to return to the room temperature
display within the 10 second delay.

16
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Room SetPoint/ Temperature Curve

There are two ways to specify the targef room temperature:

Adjust the room set point to the desired value and do not activate the
temperature curve. The controller will operate according to this target
room temperature aslong as the temperature curve remains deactivated.

Program a temperature curve comprised of six points and aclivate the
temperature curve. For each of the six peints, you must specify a day
number and a room set point for this day number. The controller will
automatically change the targetroom temperature every hourinalinear
fashion between two consecutive points, Whenthe last pointis reached,
the temperature curve becomes deactivated. The controller continues
to operate according to the last room set point until you activate the
temperature curve once again cr specify a new reom setpoint. You can
also deactivate the temperature curve before the last point is reached.

The room set point and the points of the femperature curve can be
adjusted only if the temperature curve is deactivated:

If the temperature curve pilotlightis off, the temperature curveis presently
deactivated and you can proceed with the adjustment.

Ifthe temperature curve pilotlightis on, the temperature curve is presently
activated. Before proceeding with the adjustment, deactivatethe curve as
follows.

To deactivate the temperature curve

B Set the parameter selection knob to SET POINT/ T°CURVE. The
current room set point appears flashing on the display.

B Pressthepush-button repeatedly until the word ONappearsflashing
on the display.

B Turn the adjustment knob counterclockwise one notch and leave it
in this position for at least 10 seconds. The word OFF appears
flashingonthe displayand after 10 seconds, the temperature curve
pilot light turns off, indicating that the temperature curve is now
deactivated. Set the parameter selection knob to ROOM

TEMPERATURE.
CV-1Arev.03 17



TO ADJUST THE ROOM TEMPERATURE SET POINT

B Be sure the temperature curve is deactivated (read the
instructions on page 17).

@ Settheparameterselectionknobto SETPOINT/ T°CURVE. The
current room set point appears flashing on the display.

B Using the adjustment knob, adjust the set point to the desired
value.

TO PROGRAM THE TEMPERATURE CURVE

NOTES: » Allsixpoints ofthe curve mustbe specified. lfyoudonot
need six different points, repeat your last room set point for each
unnecessary point of the curve.

e Toreduce the risk of errors:

- The highest possible day number is 99.

- You can not specify decreasing day numbers.

- You can not specify an increasing temperature curve.

- The temperature variation can not exceed 3°F (1.6°C) per day.

To specify the six points of the femperature curve:

M Be sure the temperature curve is deactivated {read the instruc-
tions on page 17).

W Settheparameterselectionknobto SETPOINT/T°CURVE. The
current room set peint appears flashing on the display.

B Press the push-button. The word OFF appears on the display,
indicating that the temperature curve is deactivated.

18  CV-1Arev.03
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TO PROGRAM THE TEMPERATURE CURVE (CONT'D)

Repeat the following steps for each of the six points:

B Press the push-button once again. A day number, preceded by
the letter "d", appears flashing on the display.

B Using the adjustment knob, adjust the day number to the
desired value,

B Press the push-button once again. The current room set point
for this day number appears flashing on the display.

B Using the adjustment knob, adjust the room set point to the
desired value,

When the six points of the temperature curve have been specified,
activate the curve as follows.

To activate the temperature curve

m  Press the push-button once again. The word OFF appears
flashing on the display.

M Turn the adjustment knob clockwise one notch and leave it in
this position for at least 10 seconds. The word ON appears
flashing on the display and after 10 seconds, the temperature
curve pilotlight turns on, indicating that the temperature curveis
now activated.

B Set the parameter selection knob to ROOM TEMPERATURE.

NOTE: When the temperature curve is activated, the curreni target
room temperature canbe viewed atany time by setting the parameter
selection knob to SET POINT /T°CURVE. The current day number
can then be viewed by pressing the push-button.

CV-1Arev.03 19



TO DISPLAY CURRENT SET POINT
TO DISPLAY / MODIFY CURRENT DAY NUMBER

When the temperature curve is activated, the current temperature
set point and day number ¢an be displayed at any time. The current
day number can alsc be adjusted in order to move forward or back-
ward on the temperature curve.

B Set the parameter selection knob to SET POINT / T° CURVE.
The current temperature set point appears on the display.

B Press the push-button. The current day number is displayed.

B Use the adjustment knob to set the day number to the desired
value,

20
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Fan Parameters

Description of Operation {8 Refer to figure 1 on next page)

Minimum Ventilation Cycle

When the room temperature is below the room set point, the cooling fans
run accerding to the timer seftings.

TIMEON
STAGE1

STAGE 1 —MIN.SPEED

OFF — | —
-—
TIMEOFF
STAGE1

During TIME ON, the fans run at minimum speed. During TIME OFF, the
fans do not run.

The fans can be set to operate in three different ways:

1 - Torunthe fans continuously, settime offto zero and time on foanyvalue
other than zero.

2 - To stop the fans, settime on o zero and time off to any value equal to or
other than zero.

3 - Torun the fans intermittently, set time on to the desired running time and
time off tothe desired off time.

Running the fans continuously or intermittently even though ventilation is
not reguired for a cooling purpose is useful to reduce the level of humidity
and supply oxygen to the room. It also prevents the fans from freezing in the
winter.

CV-1A.rev.03 21



Figure 1 : Cooling Fans - Operation Diagram

FAN
SPEED

FULLSPEED [ — ——— — — m = — >

l
MINIMUM SPEED T T ] :
1Ay |
OFF ‘I Ll L L N ROOM
v T SANDwT | TEMPERATURE
M [
VEhﬂ:myFION _] Room set point + bandwidth
CYCLE ~ Room set point

Variable Speed Ventilation

When the room temperature rises to the room set point (point 1), the cool-
ing fans stop running according to the minimum ventilation cycle. They
begin to run continuously and increase in speed proportionally to the room
temperature. When the room temperature rises to "room set point + band-
width" (point 2), the cooling fans reach full speed. Above this temperature,
the controller continues to supply full speed voltage.

22 CV-1Arev.03
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Adjusting the Fan Parameters

2 (O)

OTHER
FUNCTIONS =

SET

TO ADJUST TIME ON

M Set selection knob to TIME ON. The current time on appears
flashing on the display.

B Using adjustmentknob, adjust the time on to the desired value.

Time on can be adjusted between 0 and 900 seconds, by increments
of 15 seconds.

TO ADJUST TIME OFF

M Setselection kneb to TIME OFF. The current time off appears
flashing on the display.

M Using adjustmentknob, adjust the time off to the desired value.

Time off can be adjusted hetween 0 and 900 seconds, by increments
of 15 seconds.

CV-1Arev.03 23



The minimum speed can be specified in two ways: either with a single mini-
mum speed or with a minimum speed curve, as described hereafter.

1 - With a single minimum speed

When a single minimum speed is specified and the minimum speed
curve is inactivated (or the minimum speed curve is activated but not effec-
tively operating), the fans run at this speed.

Single Minimum Speed

The single minimum speed can be adjusted only if the minimum
speed curve is deactivated or if the minimum speed curve is
activated but not effectively operating. If it is effectively operat-
ing, deactivate the curve as follows.

To Deactivate the Minimum Speed Curve

B Set selection knob to MIN, SPEED., The current single mini-
mum speed appears flashing on the display.

B Press push-button repeatedly until the word ON appears
flashing on the display.

m Turn adjustment knob counterclockwise one notch. The word
OFF appears flashing on the display, indicating that the mini-
mum speed curve is now deactivated.

To Adjust the Single Minimum Speed

B Set selection knob to MIN,SPEED, The current stage 1
single minimum speed appears flashing on the display.

B Turn adjustment knob to adjust the minimum speed to the
desired value,

The minimum speed can be adjusted between 10 and 100% of the
full speed of the fans,

24  CV-1Arev.03



2 - With a minimum speed curve

When a minimum speed curve is specified and activated, the controller au-
tomatically adjusts the minimum speed over a given period of fime. The
minimum speed curve is comprised of six points. A day number as well as
a minimum speed for this day number must be specified for each of the six
points. When the minimum speed curve is activated, the controller adjusts
the minimum speed every hour in a linear fashion between two consecu-
tive points.

However, if the room temperature falls below "Set point - 5.0°F (2.8°C)",
the fans will begin to run at the minimum speed specified for the first
point of the curve and will continue to do sc as long as the room
temperature remains below the set point. When the room temperature
rises above the set point, the fans will return to the current minimum speed.

When the last point of the curve is reached, the curve becomes deactivated.
The controller maintains the minimum speed specified for this point until the
curve is reactivated or until a new single minimum speed is specified.

The minimum speed curve and the temperature curve are related in the
following ways:

* The minimum speed curve can be activated only if the temperature
curve is already activated.

» All points of the minimum speed curve, other than the first one, are auto-
matically given day numbers identical to those specified for the tempera-
ture curve, Only the first point of the minimum speed curve has an ad-
justabie day number. This day number must be higher or equal to the
day number specified for the first point of the temperature curve and
lower that the day number specified for the second point of the tempera-
ture curve.

CV-1A.rev.03 25
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For example:
TEMPERATURE CURVE MINIMUM SPEED CURVE
POINT 1 dd d5 to d9 (adjustable)
POINT 2 d10 d10 (notadjustable)

When the minimum speed curve is activated, it will effectively be operat-
ing (i.e. the controller will begin to adjust the minimum speed according
to the specified points of the curve) only when the current day number of
the temperature curve reaches the first day number of the minimum speed
curve.

Forexample:
TEMPERATURE CURVE MINIMUM SPEED CURVE
Day number | Temperature || Day number| Speed
POINT 1 d5 90.0°F d7 10 %
POINT 2 d10 85.0°F d10 20%

== |If you activated the temperature curve yesterday, the current day
number of the temperature curve is d6. Therefore, if you activate the
minimum speed curve today, it will effectively be in operation only tomor-
row, when the currentday number of the temperature curve reaches d7.
In the meantime, the fans will run at the specified single minimum
speed.

@ If you activated the temperature curve three days ago, the current
day number of the temperature curve is d8. Therefore, if you activate the
minimum speed curve today, it will effectively be in operation the moment
you activate it. In this case, the current minimum speed will be a value
between 10% and 20%.

CV-1Arev.03
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Minimum Speed Curve

The points of the minimum speed curve can be adjusted only

if the minimum speed curve is deactivated. If the minimum

speed curve is activated, deactivate the curve as follows.

To Deactivate the Minimum Speed Curve

Set selection knob to MIN. SPEED. The current stage 1 single
minimum speed appears flashing on the display.

Press push-button repeatedly until the word ON appears flash-
ing on the display. '

Turn adjustment knob counterclockwise one notch, The word
OFF appears flashing on the display, indicating that the mini-
mum speed curve is now deactivated.

To Specify the Points of the Minimum Speed Curve

Set selection knob to MIN.SPEED. The current stage 1
single minimum speed appears flashing on the display.

Press push-button. The word OFF appears on the display, indi-
cating the minimum speed curve is deactivated.

Repeaf the following steps for each of the six points:

M Press push-button once again. A day number, preceded by the

letter "d", appears flashing on the display.

CV-1Arev.03 27




Minimum Speed Curve (cont'd)

m For the first point of the curve, use adjustment knob to adjust
the day number to the desired value. For all other peoints of the
curve, the day number can not be adjusted.

m Press push-button once again. The current minimum speed for
this day number appears flashing on the display.

®m Turn adjustment knob to adjust the minimum speed to the de-
sired value.

NOTES:
(1) All six points of the curve must be specified. If you

do not need six different points, repeat your last minimum
speed for each unnecessary point of the curve.
(2) To reduce the risk of errors:
* itis not permitted to specify decreasing minimum speeds;
* the minimum speed variation can not exceed 10% per day.

When the six points of the minimum speed curve have been specified,
activate the minimum speed curve as described below (the minimum
speed curve can be activated only if the temperature curve is acti-
vated).

To Activate the Minimum Speed Curve

B Press push-button once again.The word OFF appears
flashing on the display. :

B Turn adjustment knob clockwise by one notch. The word ON
appears flashing on the display, indicating that the minimum
speed curve is now activated.

NOTE: When the minimum speed curve is operating, the current
minimum speed can be viewed at any time by setting selection
knob to MIN.SPEED. The current day number can then be viewed

by pressing the push-button.

28
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TO ADJUST THE BANDWIDTH

B Settheparameterselectionknob to BANDWIDTH. The current

differential appears flashing on the display.

B Usingthe adjustmentknob, adjust the differential to the desired

value.

CV-1Arev.03 29



Pilot light 5 turns on when the alarm is activated.

HIGHTEMPERATUREALARM

The controller activates the alarm when the room temperature rises above the
value “set point+ high offset".

TO ADJUST HIGH ALARM OFFSET

M Setselection knobto ALARMOFFSET-HIGH. The current high
offset appears flashing on the display.

B Using adjustment knob, adjust the offset to the desired value.

The high offset can be adjusted between 0.5° and 40.0°F {0.3° and C )
22.0°C). -

LOWTEMPERATUREALARM

The controller activates the alarm when the room temperature falls belowthe
value "sef point - low offset”.

TO ADJUST LLOW ALARM OFFSET

B Setselectionknobto ALARM OFFSET - LOW. The current low
offset appears flashing on the display.

B Using adjustmentknob, adjust the offset to the desired value.

The low offset can be adjusted between 0.5° and 40.0°F (0.3° and
22.0°C).
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POWER FAILURE ORFAULT IN THE SUPPLY CIRCUIT

The controller activates the alarm in the event of a power failure or a faultin
the supply circuit.

Locking the Parameters

Theparameters canbelocked to preventtheir settingsfrombeing accidentally
modified. When the parameters are locked, only the temperature set point
(if the temperature curve is deactivated) and the minimum speed (as long
as the minimum speed curve is deactivated) can be modified.

To lock the parameters: ON

B Set switch # 1 to ON. Pilot-light 6 turns on,

To unlock the parameters:

B Setswitch # 1 to OFF. Pilot-light 6 turns off. 1

FACTORY SETTING :When the controlleris shipped from the factory, switch
#1is set to OFF (parameters are unlocked).

CV-1Arev.03 31



Hl HOW THE CONTROLLER OPERATES Il

SPEED

MAXIMUMSPEED | = = e e e e o o e @, n Y FANS

MINIMUM SPEED | .~
ore bl il TEMPERATURE
/ BANDWIDTH
MINIMUM
VENTILATION TEMPERATURE
CYCLE SET POINT

If the room temperature rises:

* When room < set point, the fans run at minimum speed according to
the minimum ventilation cycle.

o When room = set point, the fans stop operating according to the
minimum ventilation cycle (point1) and increase in spaed as the room
temperature rises.

¢« When room = setpoint + bandwidth, the fans reach full speed (point2}.
* When room > sef point + bandwidth, the fans run at full speed.

If the room temperature falls:

* When room =set point + bandwidth, the fans starttodecreaseinspeed
(point 2).

* When room = sef point, the fans reach minimum speed (point 1).

* When room < set point, the fans run at minimum speed according to
the minimum ventilation cycle.

32  CV-1Arev.03
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HEEN TROUBLESHOOTING GUIDE I

PROBLEM CAUSE SOLUTION
There is no The circuitbreakerat | Reset the circuit breaker.
display. the service panel is

off artripped.
The wiring is Correct the wiring.
incorrect,
The F5inputfuseis Replace the fuse.
open.
The voltage selector Set the switch to the
switch is in the wrong | correct position.
position,
The display board Plug in the cable.
interconnect cable is
unplugged from the
power supply board.
The display Sensor#1 is Correct the sensor's
shows the letter | connected connection.
"P". improperly.

Pilot light 4 is
turmed on.

One or many sensors
are defective.

Follow the procedure
described in DEFECTIVE
SENSORS

to identify which sensor(s)
is (are) defective. Replace
the defective sensor(s).

CV-1A.rev.03 33




room
temperature.

There is electrical
noise near the cable
of an extended

PROBLEM CAUSE SOLUTION
The display Avariationin Be sure the sensors are
shows sudden resistance is induced | dry and move them away
variations in the | on a sensor. from drafts and from all

sources of radiant heating.

Do notrun sensor cables
next to other power
cables. When crossing

The stage's F1 fuseis
open.

The display board
inter-connect cable is
not plugged into the
power supply board
properly.

The minimum speed
is too low.

The fan motor is
defective.

sensor. other power cables, cross
at90 .
Thefansarenot | The wiringis Correctthe wiring. In
running. incorrect. particular, be sure two

differentlines are
connected to each motor:
line L1 modulated by the
controller should be
combined with another
line (N for 115V or L2 for
230V) to activate the
motor. Also, be sure the
stage's COMMON is
supplied by line L1.

Replace the fuse.

Be sure the cable is firmly
plugged in.

Adjust the minimum
speed to a higher value.

Verify if the motor is
defective by connecting it
to an alternate power
supply. If it still is not
operating, replace the
motor.
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PROBLEM CAUSE SOLUTION
Thefansrun The wiringis incorrect. | Correct the wiring.
continuously at
full speed. ) .

The room Adjust the set point fo the
temperature is above desired value.
the set point.
Thefansrun The selected motor Selectan appropriate
erratically. curveisinappropriate. | motorcurve,
The bandwidth is foo Adjust the bandwidth to a
small. highervalue.
The time on or time Adjust the time on or time
off is too short. off to a higher value,
Thefansdonot | Timeconissettoa Set time on to zero.
stop running value other than zero.
when the
controller is
operatingin The wiringisincorrect. | Correctthe wiring. In
minimum particular, be sure two
ventilation differentlines are
cycle. connacted to each motor:

line L1 modulated by the
controller should be
combined with another
line (N for 115V or L2 for
230V) to activate the
motor. Also, be sure the
stage's COMMON is
supplied by line L1.

CV-1A.rev.03
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HEEE TECHNICAL SPECIFICATIONS N

Supply: - 115/230 VAC, {-18%, +8%]}, 60 Hz, L1 same phases as Stage 1,
overload and overvoltage protection fuse F5-1Afastblow.

-12VDC for AC back-up supply; can activate alarmif supplied with
DC back-up voltage.

Stage 1: Variable output, 115/230 VAC, 60 Hz, 10A FAN (1/2 HP{115VAC)/
(1.5 HP/230VAC), same phases as supply, fuse F1i-15A slow blow.

Alarm: ON-OFF output, 115/230 VAC, 60 Hz, 30 VDC, 3A , fuse F3-3Aslow
blow.

Prohes: Low voltage ( < 5V), isolated from the supply. Operating range:
-40.0°F to 120.0°F (-40.0 °C to 48.9°C). Accuracy: 1.8°F (1°C)between 41°
and 95°F (5°and 35°C).

Enclosure: ABS, moisture and dust-tight.

The room temperature where the controller is installed MUST
AT ALL TIMES REMAIN BETWEEN 32° and 104°F (O® and 40°C).

38 Cv-1Arev.03
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BN FACTORY SETTINGS IR

The controller is programmed at the factory with the settings shown below.
You may leave as such the settings that are convenient for you and change

the others.

These initial parameter settings will not be retained in the controller's
memory. Each new setting will replace the preceding one.

If the power supply is cut off, the last parameter setting will be retained in
memory until the power is restored.

PARAMETER INITIALSETTING
TEMPERATURE Temperature setpoint 75°F (23.9°C)
SETPOINT Temperature curve OFF
Minimum speed 40%
Timeon 15seconds
FANS
Time off 0 seconds
Bandwidth 3°F{1.7°C)
High offset 12°F (6.7°C)
ALARM
Lowoffset 10°F (5.6°C)

CV-1Arev.03 37
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Transmission sealed in oil for cominuous lubrication - reduces wear & maintenance

Double worm gear drive has less moving patts, requites less maintenance than conventional spur-gear haists
Double gearing provides extra ad holding brake

ALURINILIN BRONZE
PRECISION CUT
'WORM GEAR
\ STEEL PRECISION
CUT GEAR

_”

\

EXTRA LARGE HARDEMED
STEEL ALLOY l
CHAIN SPROCKET
- I/ ALLBAINIUM BRONZE
|/ PRECISICN CUT
(,r WORM GEAR
)
HARDENED STEEL ALLOY
PRECISION CUT AND
GROUND WORMS
4 ™\

D C.DISC BRAKE

. /

The hoists are guarantesd for 1 year against mechanical & material defects & workmanship
Any madification or addition of any kind, vill null fy quarantea
The hoists must not be used as elevators, nor to canry people,
nor attiached to a guided platfernm of any Kind & are nat guaranteed for these applications
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TANDEM OPERATION
2 to 4 hoists to operate together
OR together & separately

C—)INTERCHANGEABLE PARTS

more than 88% of all parts are
interchangeable in all hoist models

)

2 BRAKE SYSTEMS

Very reliable

built-in safety is provided by the

double braking systent:

1 - electro mechanical disc brake

+ self locking double worm gear drive

both work together to give double protection

A

TRANSMISSION SEALED IN OIL
Reduces maintenance & wear

power s transmitted from the motor to the
hook by 2 worm gears, which operate
sealed in an oil bath,

Hardened steel alloy worms.

Aluminium bronze gears.

Load gear is splined to

hardened steel sprocket shaft

CAST STEEL FRAME

(Not steel plates)

the frame casting is made of
shock-resisting steel, providing the
most in strength, safety & durability

“\__~HOOKS

% to 3T are forged carbon steel
5 Tons & over are forged alioy steel
all equipped with safety [atches

@ NTRL

ZINC PLATED ON REQUEST

ROLLER CHAIN BOTTOM
HOOK SWING & SWIVELS

SUSPENSION
Standard swivel hook
Eye lug or fixed on request

COIL CHAIN made of spacial alloy
case-hardened and heat treated sieel

Chain break test
17,846 b

ZINC PLATED ON REQUEST

ROLLER CHAIN

hoist type : solid roller

can be lengthened or shortened
& repaired quickly

LONG LASTING : less friction-wear
as chain is machined

QSTA]NLESS STEEL ON REQUEST

CHAIN CONTAINER ON REQUEST
keeps tail chain up, out of the way & prevents
kinking & twisting

THEATRE
HOISTS

AVAILABLE

HOIST MOTORS :

extra high H.P. ball bearing motor
Motors are specially wound tfo provide
extra forque & rated for intermittent duty
1156/230/1/60, 230/460 or 575/3/60
Other voltages on request

MOTOR OPTIONS
humidity / acidity treatment

fan cooled motor increases duty cycle
( working time ) and important on long
lifts

T.E.F.C. ( Totally enclosed fan cooled )
motor recommended for dusty
atmosphere

ADJUSTABLE UPPER & LOWER
LIMIT SWITCH
prevent over traveling

EXTRA LIMIT SWITCH ON REQUEST
electro-mechanical type

POWER CABLE has a spring strain
refiever & cable grip connector

3 STRAIN RELIEVERS ON P.B. CABLE
1% spring strain reliever

2" cable grip connector

3™ : exterior wire rope strain reliever
attached to the push-button, eliminates
the invisible breakage of a buiit-in

cable strain reliever

Permits cable to be shortened and
lengthened instantly

PUSH-BUTTON CONTROL

24 Volts (115 Volts on request)
Humidityproof { weatherproof Nema 4
on request )

MULT! LEVEL PUSH-BUTTONS
muliple push button :

pendant or wall type :

4,6, 8, 10, 12, buttons single or 2
speeds

w / emergency stop mushroom type
& alarm

MECHANICAL & ELECTRICAL
INTERLOCKS

on single speed when more than 1
pendant. Mechanical interlock on any 2
speeds, so that in 2 ahove opticns, 2
operators on different levels cannot
operate the hoist at the same time, in
order not to reverse motor at full speed
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Link chain specs.

HEADROOM "G"

Low headroom specs on recuast

VULCAN CHAIN HOISTS _ Swival hook suspension Swival haok suspension Eys hook / lug on request
Single Speed MODEL NO Hoist | Holst Holst Hoist
ﬁ?"\c'w 11611760 () ator length | only | wiNova | wielectric § wiNeva wialectric |
TONS 230/1/60 FPM HP b we G" | @ trolley | trofley Q trolley trolley
AT LOSF15 15 3/4 &7 23 205 24,5 247 205 206
500 1b LO5F28 28 1.5 a9 24 205 245 247 237 23.9
1 Fall LOSF36 35 15 91 24 205 245 24.7 237 239
LOSFS0 50 1.5 9 24 27.2 31.2 15 28 28.1
L1F08 08 34 a8 23 265 245 247 205 20.6
1727 LiF18 16 /4 80 23 205 245 24.7 205 206
10001b L1F20 20 15 91 24 205 24.5 247 20.5 206
1 Fall L1Fz8 28 1.5 92 24 205 245 247 205 20.8
LIF40 = 40 2 96 24,2 27.2 N2 35 28 281
1T L2F08 08 34 94 23 207 257 25 20.9 206
20001b L2F14 w 14 1.5 9 24 20.7 257 25 20,9 208
1 Fall L2F20 = 20 15 -rd 24 20.7 5.7 25 208 206
L2F26 = 26 2 58 24.2 20,7 25.7 25 20.8 20.6
18T 1Fall] L3A07 & 07 1.5 93 24 22,6 28 27.1 227 225
3000 b L3F13 = 13 2 100 242 226 28 27.1 22.7 22.5
2T L4F05 3 314 139 23 27 324 3.5 265 28,2
4000 ib L4F08 08 1.8 147 24 27 32.4 s 26.5 26.2
2 Falls L4F13 = 13 2 150 24,2 2 324 3.5 28.5 26,2
T Z2Falls| L6FO5 = 05 15 147 24 27 337 R7 275 268
5 000 b LEFO8  w 08 2 150 24.2 27 33.7 32.7 27.5 26.9
5T 3 Falls
10 000 b L1OFO3 03 1.5 169 24 29.2 382 35.7 3.8 30.2
521;300 b 3Falls| L12F03 = 03 2 179 242 312 40.2 37.7 33.5 32.2
& 115 Valts on m 230 Volts enl @ 115V, In model no. Replace latter I by A
G7E5/3/60 % R PHA
VAT LOSV1G 16 1 8g 225 205 245 247 2056 206
500 b LO5V238 28 2 95 23 20.5 245 247 237 239
1 Fall L05v40 40 2 96 23 27.2 14 ] 28 281
LO5VS0 50 2 96 23 27.2 31.2 31.5 28 28.1
LivVog [] 1 90 25 205 24.5 247 20.5 206
1727 Livie 18 1 20 225 205 245 247 205 208
1000 b Liv28 28 2 96 23 205 245 247 23.7 238
1 Fall L1v40 40 2 a7 23 27.2 N2 3.5 28 28.1
L1V50 50 2 105 23 27.2 3.2 31.5 28 28.1
L2V09 09 1 93 225 207 257 25 208 208
L2vi5 15 1 93 2.5 20.7 257 25 208 206
1T L2v20 20 2 108 23 207 257 25 24.1 239
20001b L2v24 24 2 108 23 207 257 25 241 23.9
1 Fall L2v30 30 2 108 23 20.7 257 25 24.1 3.8
L2v40 40 3 120 24 27.5 325 3.7 284 281
L2V50 50 3 128 24 27.8 32.5 3.7 28.4 281
18T 1 Fall§ L3V20 20 3 122 24 226 28 271 22 25,7
30001k L3v35 35 4.5 127 247 27.8 a3z 32.4 28.7 285
27T " L4V04 1 only 04 2 126 23 24,7 301 282 24.2 24
4000 I L0 fallof | g0 | 2 | 128 | 23 247 30.1 292 242 24
2 Falls LaVIS_chain | 45 | 5 | 130 | 24 247 30.1 292 242 24
L4v20 20 3 148 24 30.2 356 87 305 30.2
L4286 26 3 148 24 30.2 35.6 35.7 30.5 30.2
25T 2 Falis
5000 b L5V20 20 45 155 24,7 30.2 T4 36 31.5 30.9
aT LBVOS5 05 1.5 137 23 27 a7 327 275 28.9
& 000 Ib L6vVo9 fuze] 3 144 24 27 337 327 275 28,5
2 Falls LEV16 16 3 144 24 27 3.7 327 275 269
16V20 20 | 45 155 24.7 30.2 3r 36 .5 30.8
5T L10vD5 05 3 166 24 29.2 382 357 s 30.2
10000 b L10V1D 10 4.5 172 24.7 29.2 382 87 315 30.2
3 Falls L10v13 12 4.5 172 24.7 20.2 38.2 35.7 3.5 30.2
7T 3 Falls
14 000 I L14v07 erg 4.5 178 247 31.2 42 40.8 38 33
10T 6 Falls | L20v07 07  J2x 43_ __250 24.7x2 — == — 33 33
2000015 " 2falls_on 2 speeds & dimension “G" is longer O Shorter headroom w/Vulcan manual troliey

OPTIONS, wistandard delivery:
Slowerffaster speeds
Electro-mechanical overload

Weatherpreof NEMA 4 push-button, hoist comes whurmidity push-button

% 3phase: 230 V. replace V by H

2 Speeds, Ratio 3 to 1, 3 phase only

Themal overload with automatic reset to protect motor against overheating

Zinc coated chainfhook

Humidity/acidity motor treatment

Standard Iift 10

480 V. replace V by T
208 &£380V. andS0cycle  on request

Control cable 6’

Power cable 15'
ALL PARTS IN STOCK
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