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It is generally agreed that the best way to solve a problem is before it happens.  To that end, we suggest that following a planned program of maintenance and repair will pay big dividends.  One of the biggest assets that any shredding operator has, is the collective memory of the team that runs the shredder.  These are the guys who know how to fix a problem because they have already fixed it or something like it in the past.  People who do not attempt to learn from those past mistakes are sadly doomed to repeat them over and over.  A friend of mine, Toby Shine, was the first one to tell me the wisdom of the old saying, “The definition of insanity is to do the same thing over and over and expect a different result.”  I admit that I was not too happy when he made the statement to me, but of course he was 100% correct.

If we are to avoid doing the same thing over and over and having bad results, we need to record and summarize problems and try to learn from them.

It is very important to have that collective memory of how to fix things.  It is also a very positive thing to have made friends in the industry and to attend meetings such as this one where it is possible to exchange experiences and create synergistic relationships where both partners gain.
SHREDDER MAINTENANCE

The Newell family has been connected with scrap steel shredding since close to the inception of the idea.  Beginning in 1959, we began the operation of a shredding plant, and by 1965, we had 5 Newell operated shredding plants in operation.  At that time, several of our friends in the business asked us to build plants for them.  After some consideration, we agreed and since that time we have been fortunate enough to be among the leading manufacturer of this kind of equipment in the world.

During all of this time, we continued to build and operate plants for ourselves.  There is no doubt that this contributed to our success as manufacturers because we were able to find better ways to do things.  After all, if an improvement could be made, no one benefited more quickly than we did.  We benefited by having a better return on our efforts as operators and we then were able to manufacture better shredding equipment.

Most of the time we wear two hats; one as an equipment manufacturer and another as an equipment operator.  Since 1959, I have had the daily responsibility for the operation of at least one shredding plant and sometimes for as many as eight plants at one time.   
Over this period of time, the value of proper maintenance has been brought to my attention many times.  Sometimes it was a lesson learned in one of the Newell operated plants and at other times it was a lesson learned by watching one of our customers' operations.

Early in my career I learned the value of early detection of a problem at a shredding plant.  My father had described to me a phenomenon known as "the snowball effect" and it did not take very long to identify it around a shredder.  For example, a gearbox is leaking grease from a $3.00 grease seal and on Tuesday of a particular week the decision is made to wait until Saturday of the same week to fix the problem (or more likely the leak was not even detected).  On Thursday the gearbox runs out of lubrication, the bearings fail, the shaft locks up and the gears are ruined.  Working overtime and flying parts to the plant allows resumption of the operation on Monday morning with only 1-1/2 days of lost production.  Instead of a $3.00 grease seal and $50.00 to install it, we now have spent the $3.00 for a seal, and $2,000.00 for repairs to the gearbox, plus the loss of 300 or 400 tons of production that in today's market would have created at least $25.00 per ton or $10,000.00 worth of gross profit.  This is "the snowball effect".

Many times a scrap processing plant is operated on a "demand repair" type system, i.e., a fix it, when and where it breaks down, type of operation.  With today's required capital investment, sophisticated machinery, high production schedules, and prohibitive costs of downtime, few companies want to, and even fewer can afford to, operate in this manner.

Today, companies in the scrap processing industry have become the owners of complex hydraulic equipment, multi operation shredding equipment, complicated and expensive to operate, air pollution control devices and diversified handling equipment and facilities.  The expense incurred in carrying out a planned maintenance program is regained many times over in reduced operating costs and savings in machine downtime.  

A "planned preventive maintenance program" requires the dedication of the top management to see that the proper people, systems, and tools are selected.  Individuals with even limited mechanical ability can be trained to adequately make repairs and to service equipment when impressed with the necessity of plant maintenance by an enlightened supervisor.

A "planned preventive maintenance program" can keep operational and mechanical trouble to a minimum.  Unfortunately, it is obvious that not all problems will be eliminated and trouble shooting will be a regular part of the maintenance routine.  It will take the combined efforts of everyone in the operating group to keep these problems to a minimum.  

Another facet of any maintenance program is the availability of proper tools, parts and lubricants.  The wrong tool or part can really delay things and the wrong lubricant can cause a bearing failure, break a chain or knarl a shaft.

It is probably safe to assume that you are convinced that your company needs to practice planned preventive maintenance.   Further, it is probably safe to assume that you have staffed correctly and that you have provided the proper tools, parts, etc.  

The big question is "How do I, as an executive, make sure that my system is functioning in a satisfactory manner?" 

Keeping in mind that most executives are not mechanics, we have prepared a check list to help you control and verify that you are stopping the "snowball effect" as quickly as possible.

First, please consider some general observations and then we will take an imaginary walk through a shredding plant looking for signs that will indicate how we are doing.

General Observations

One of the best methods of evaluating your plant's "planned preventive maintenance program" is to have the shredder operator keep records of up time, down time, and planned maintenance time. Modern shredding plants have some type of “Smart Shredding System” where these records are kept automatically in a computer. A quick study of those maintenance reports will indicate whether or not your plant is suffering from the same cause of delay over and over.  If so, it becomes obvious as to which problem to address first (see the attached daily production report for an example of the kind of report that we use in our company).  You may also wish to note that we think that a shredding plant should not have more than 5% to 15% unplanned downtime.

No matter how good your maintenance superintendent is, the plant seems to function better when the boss knows something about what needs to be done.  Therefore, pay attention to what you see and constantly ask yourself and others "Why?", e.g., "Why is there a pile of scrap next to the bottom of the conveyor?"  Usually, this indicates a worn or missing skirtboard or something equally obvious if you go to look for the "why ?".  

I have seen plants where the employees went to work each day and spent up to 1 hour shoveling up scrap that had fallen off of a conveyor when two hours would have fixed the problem once and for all.  If the scrap is allowed to pile up around the tail pulley one day it may rip an expensive belt or ruin a bearing and the old snowball is off and rolling again.

Observation and asking "Why?" many times will stop that "snowball effect" immediately.  Other things for which to look and other things about which to ask "why ?" are:


•
Oil leaks


•
Water leaks


•
Vibrations


•
Loose bolts  - you can generally spot a loose bolt without



touching it.  There is, most of the time, a line visible



between the nut and the surface that it is pulling against.


•
Broken bolts - look at the broken bolt and try to determine



whether the bolt failed in shear or whether it failed from



fatigue.  This will help you to prevent the next bolt from



breaking in the same manner.


•
Broken or cracked steel structures.


•
Holes in ductwork or cyclones.


•
Alignment of belts and chains.


•
Loose sprockets (again, look for the visible line of 



adjoining surfaces).


•
Broken and/or leaking gearboxes.


•
Loose electrical wires.


•
Open electrical panels - this may mean that a motor 



is overloading and that a "patch artist" is keeping the



resistors cooler to avoid coming off the line electrically.



This is just great, except that shortly you will be burning



out the electric motor, to say nothing of the danger



to personnel of leaving the box open.


With these thoughts in mind, let's take the imaginary visit through a shredding plant.

DAILY PRODUCTION REPORT

Plant:________________________

Date:_________________________   Operator:_______________________

Weather Conditions:____________________________________________


Stop
Start
Length of
Explanation




delay



__________


__________



__________
_____________________________


__________



__________
_____________________________


__________



__________
_____________________________


__________



__________
______________________________


__________



__________
______________________________


__________



__________
______________________________

Total time of unplanned delay:
_________ Hours

Total planned maintenance time:   _________ Hours

Percentage of downtime                 ______%

(divide delay) by (scheduled time less   







planned maintenance time))

Total shredding time scheduled: __________ Hours 


Total shredding time completed: __________ Hours

Explanation of Reason for Down time and Corrective Steps Taken:

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

EXECUTIVE CHECK LIST 

SHREDDER MAINTENANCE

The first place that we normally approach when we are visiting a shredding plant is the electric motor room.  The following items should be observed and checked: 

CKD & OK
NOT OK
ELECTRIC MOTOR ROOM
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1.
There should be a sign posted "Authorized





Personnel Only".
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2.
The inside of the building should be





clean and neat.
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3.
There should be no oil on the floor.
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4.
Do not use the motor room as a lunchroom.
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5.
When the shredder is operating, the room





should be closed and it should have a





positive air pressure on the room.
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6.
All doors and windows should be closed.



 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


7.
The area around the driveshaft should





be closed.
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8.
There should be an adequate supply of 





fresh air filters and those air filters





should be clean.
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9.
All electrical panels should be closed.
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10.
There should be a fire extinguisher





available that is suitable for electric





fires.
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11.
The electric motor vent screens should be





in place and should be clean.
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12.
There should not be grease around the 





outside of the motor bearings.
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13.
The temperature of the liquid rheostat





should be in a normal range.
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14.
The liquid rheostat water level should





be in the middle of the sight gauge.
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15.
If the motor is turned off, the safety board





should be placed in the high voltage dis-





connect cabinet.
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16.
When the motor is operating, it should





run smoothly without excessive noise





or vibration.
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17.
The driveshaft connecting the electric




motor to the mill should have hubs that




are in the same plane.  this means that the 




ends of the shafts of the electric motor




and of the mill section should not be out




of plane more than 1 degree.  Excessive




out of plane will cause premature or 




perhaps even sudden, driveshaft failure.
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18.
The driveshaft splines should not show





excessive wear.  The driveshaft yokes and





bearings should be lubricated on a regular





basis and they should not look dry.  





Bearings that have not been lubricated





will normally be of a very dry appearance





and sometimes will have metal filings





coming out of them.
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19.
The driveshaft safety shields should be





in place.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

If the plant uses diesel engines to power the shredder rather than an electric motor, then the following check list will be of value:

CKD & OK
NOT OK
DIESEL ENGINE ROOM
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1.
There should be a sign posted "Authorized





Personal Only".
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2.
The inside of the building should be clean 





neat.
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3.
There should be no oil on the floor.
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4.
Do not use the motor room as a lunchroom.
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5.
When the shredder is operating, the room 





should be closed and it should have a





positive air pressure on the room.
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6.
All doors and windows should be closed.
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7.
The area around the driveshaft should be





closed.



 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


8.
There should be an adequate supply of





fresh air coming through air filters and





those air filters should be clean.
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9.
All electrical panels should be closed.
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10.
There should be a fire extinguisher 





available that is suitable for electric 





fires. An additional fire extinguisher





suitable for fighting hydrocarbon fires





should also be present.
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11.
Diesel engine should not have oil leaks of 





or water leaks.
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12.
Safety railing around belt drive.



 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


13.
Drive belts and pulleys should be checked





for alignment, condition, and the bearings





on those shafts should be checked for





lubrication.
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14.
The diesel engine temperature should be





normal when it is in operation.
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15.
Engine oil pressure should be normal when





it is in operation.
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16.
The driveshaft connecting the diesel motor





to the mill should have hubs that are in the





same plane. This means that the ends of the





shafts of the diesel motor and of the mill 





section should not be out of plane more





than 1 degree. Excessive out of plane will





cause premature or perhaps even sudden





driveshaft failure.
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17.
The driveshaft splines should not show 





excessive wear. The driveshaft yokes and





bearings should be lubricated on a regular





basis and they should not look dry. 





Bearings that have not been lubricated will





normally be of a very dry appearance and





sometimes will have metal filings coming





out of them.
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18.
The driveshaft safety shields should be in





place.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

The next area that should be inspected is the Operators Control Room.

CKD & OK
NOT OK
OPERATOR'S CONTROL ROOM
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1.
The room should be neat and clean.
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2.
All safety windows should be in place.
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3.
All electrical panels should be closed.
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4.
All gauges, warning lights and alarm bells





should be functional.
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5.
The motor winding temperatures (or diesel





engine water temperature) should be in the





normal range when the equipment is operating.
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6.
The bearing temperatures on the mill and motor





should be monitored and should be normal 





during operation.
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7.
It is a good idea for the operator to have 





available to him gauges that show the amperage





draw of the feeding device system, the amperage





draw of the main electric motor, or an RPM 





gauge showing the speed of the rotor, an off and





on switch for the feeding device, control levers





for all of the hydraulic functions, an emergency





shutdown button for all the electrical system,





and individual stop/start stations for all of the





electric motors in the plant. Furthermore, the





operator should have access to temperature 





monitoring devices that monitor the temperature





of the rotor bearings and of the motor windings.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

As the hydraulic system is located in various places at a typical shredding plant, we have listed the hydraulic system inspection list separately as follows:

CKD & OK
NOT OK
HYDRAULIC SYSTEM
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1.
The hydraulic system should be located in 





an area that is clean and neat.
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2.
There should be no oil leaks.
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3.
The oil filters should be clean.
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4.
The oil levels should be at the appropriate





spot.
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5.
The oil temperature should not be excessive.
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6.
The heat exchanger radiators should be 





clean.
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7.
All hydraulic pipes should be braced against





vibration.
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8.
If the area is provided with filters to clean 





the air those air filters should be clean.



 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


9.
There should be a fire extinguisher available





suitable for fighting electric fires and hydro-





carbon fires.
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10.
When the hydraulic pump is running there 





should be no excessive vibration or heat





build up on the pump case.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

SHREDDER AND FEEDING DEVICE
As you walk up to the shredding plant, begin at the feeding device and make the following inspections:

CKD & OK
NOT OK
FEEDING DEVICE
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1.
Check the main frame of the feeding device for





structural failure.
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2.
Check the yoke frame for structural failure. In





particular, look at the yoke bearing area to be





certain that there is not excessive wear.
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3.
The hydraulic cylinders should not have





excessive oil leakage.
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4.
The clevis pins at each end of a hydraulic





cylinder should be secure.
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5.
Look at the main drive chain and sprockets





for alignment. They should be in line.



 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


6. 
The chains should have the proper tension.





They should not be excessively loose where





they are jumping over teeth and the chains 





should not be excessively tight.
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7.
Look to see if the sprockets are tight on the





shaft. Again, look for a line at the junction of





the sprocket and the shaft. Also, look for any





signs that the key may be loose.
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8.
Look at the gearboxes for oil leaks that might





indicate a broken housing or worn out seal.
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9.
Have someone check the oil level in the





gearboxes.
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10.
Check the electric motor, gearboxes, belts,





pulleys, chains & sprockets for alignment,





condition and lubrication.
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11.
Check the shield protecting the gearboxes for





structural failure.
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12.
The feed roller bearings should not show 





excessive grease.
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13.
Look for loose and missing bolts in the feed





roller bearing housings.
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14.
The shaft, through the feed rollers, should be





free of wire or other scrap wrapped around 





the shaft. That material will destroy the seals





and eventually the bearings.
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15.
Look for excessive wear on the grouser bars 





and rebuild as necessary.
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16.
Double feed roller safety hooks should be





functional to hold the yoke up when it is 





necessary to perform maintenance.
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17.
The safety shields should be in place to block





the occasional piece of scrap.
Please note that if the DFR uses hydraulic motors for turning power, they should be inspected for leakage at any pipe joints, or oil seals.  The motors should not be excessively hot.
Explanation of Any Item Checked Not OK and Corrective Steps Taken:

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

CKD & OK
NOT OK
SHREDDERS , External
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1.
The area around the shredder should be clean





and neat. Any pile of shredded scrap will 





indicate that something is wrong. This indicates





that either a shield is out of place or there is a





hole in the side of the shredder housing or 





something equally as obvious.

 


2.
Check the shredder housing for structural 






cracks and or failure.  Look carefully at:
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-
anvil section
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-
drive side of the shredder housing
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-
discharge side of the shredder housing
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-
non-drive side of the shredder housing
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-
top of the shredder housing
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-
deflector box



 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


3.
Look for loose, broken, or missing liner bolts





(remember that loose bolts may show a visible





line at the junction of the nut and shredder 





housing).

 


4.
Rotor bearings
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-
look for loose tie down bolts.
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-
check for excessive oil or grease leaks.
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-
check for a cracked or broken bearing 






housing.
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-
check the grease or oil level and cleanliness






of lubricant.
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-
look to see if the bearing mounting plates






are flat and be certain that they are in plane






with each other.



 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


5.
Check hydraulic cylinders for excessive 





leakage. Remember that the clevis pins





should be in place on each end of the





hydraulic cylinder.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

____________________________________________________________

_____________________________________________________________

_____________________________________________________________

CKD & OK
NOT OK
SHREDDER, Internal



With the shredder open you should check for:
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1.
Safety pins in place to hold the shredder 





housing open

 


2.
Visually inspect the inside of the shredder





for damage or excessive wear to:
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-
anvils
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-
grates
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-
liners
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-
rotor caps
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-
fit of the rotor disc to rotor shaft
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-
pin protectors
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-
hammers
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-
pin shafts

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

REPLACEMENT CASTINGS:

It is a good idea to keep records of the life of various replacement castings in the shredder. You need to develop figures for your own operation. Many times you will get early warning that something is wrong because the experienced life of some part is drastically different.

For example, instead of 3500 or 4000 tons on a set of hammers, all of a sudden you get 2000 tons. This may indicate that other internal clearances in the shredder have gotten too large and that you are losing productive capacity or that you may be in danger of breaking something. It may indicate that your personnel are feeding something new to the  plant and, in any event, it is a good idea to stop and figure out why. Good records regarding replacement part's life will enable you to make better decisions regarding suppliers and true cost of operation, etc.

Shredder Manufacturers have attempted to design replacement castings so that they are cost effective.  Therefore, be very conscious of the "throw-away weight". Castings should be designed so that a high percentage of what the shredder operator purchases is useable casting and that the "throw-away" weight is small.  Of course, there are trade off’s in casting design and sometimes it is better to have some excess casting weight to provide a higher safety margin.  An example of this is finding the right amount of casting material to put behind the pin hole in a hammer.  Too much is a waste, too little increases the danger of a failure with any given size of unshreddable.
SEPARATIONS SYSTEMS

Sample forms have been provided for each type of equipment used in separation systems.  The person doing the inspection should prepare a form for each piece of equipment used in the system.

CKD & OK
NOT OK
VIBRATOR OR OSSCILATOR CONVEYORS
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1.
Check the pan for structural distortion, cracks





or other types of failures.
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2.
The motion of the pan should be smooth 






without excessive movement of the support 






structure.
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3.
Look for broken springs or supports or loose 






bolts.
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4.
Check the bearings for loss of lubricant or loss 





of a bearing seal.
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5.
The pan liners should be in place and they 






should not be excessively worn.
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6.
Safety shields should be around at all 







appropriate positions to guard pinch points.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

CKD & OK
NOT OK 
RUBBER BELT CONVEYORS
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1.
The catwalks along these conveyors should





be clean and neat.
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2.
Check the frame for straightness and structural





integrity.
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3.
Head and tail pulley shafts and bearings should





be checked for alignment.
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4.
Drive motors, sheaves, and gearboxes should be





checked for alignment, condition, and 







lubrication.
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5.
The main rubber belt should be checked for the





tension of the belt and for the condition of 





the belt.
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6.
The main rubber belt should be checked for the





tension of the belt and for the condition of 





the belt.
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7.
The idlers should be checked for alignment,





condition, and lubrication.
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8.
Safety shields should be installed on all pinch





points - in particular, look at the tail





and head pulleys and the drive belts.
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9.
Check hoppers and chutes for proper skirting





to prevent leaks of material.
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10.
On revolving stacker conveyors, check to see





that the pivot points and the tracks are





clear and free of obstacles.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

CKD & OK
NOT OK 
MAGNETIC SEPARATORS
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1.
The catwalks around the magnetic separators





should be clean & neat.
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2.
Drive Motor - chains, sprockets and bearings





should all be checked for alignment, condition





and lubrication.
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3.
The support structure should be checked for





integrity.
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4.
The magnetic drum, including the knockoff 






bars, should be checked for condition, including 





dents, cracks, open holes, etc.
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5.
From time to time, the electrical supply to the





magnet should be checked for voltage and 





amperage to be certain that the magnet  is





functioning correctly with its proper strength.
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6.
Safety shields should be in place around any





pinch points with particular attention paid to





the belts, chain, and sprockets.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

SEPARATION SYSTEMS

DRY SEPARATION SYSTEMS

CKD & OK
NOT OK 
DRY SEPARATION SYSTEMS
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1.
When processing scrap in a dry shredding 





system using air the following items should





be checked (this section covers air separators,





including ripple boxes, zig zag separators, and 





drum separators, ductwork, cyclones, air locks,





hoppers, and wet scrubbers).
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2.
All service catwalks should be clean and neat.
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3.
Inspect the support structure for integrity.
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4.
Air separator housings, cyclones, and ductwork





should be checked for excessive wear, cracks, 





and/or holes.
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5.
All internal surfaces should be inspected





for any area that could cause a mechanical 





stop-up - any area that could hang up a piece





of material.
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6.
Check all devices necessary to control the air





inlet to an air separator.
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7.
Any explosion panels on the system should be





functional.
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8.
All airlocks should be checked to see that air





is not leaking past the rubber panels - this





will destroy the action of the cyclones.
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9.
All inside surfaces of this type of air handling





equipment should be checked for dirt buildup 






that can cause decreased efficiency of the air 






system and it can cause plug-ups, etc.
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10.
Scrubbers can be checked for buildup on the





walls and they should be checked to see that 






there is a free flow of water through the pump, 





pipes, scrubber, holding tank and back to the 






pump.
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11.
Fans - all service catwalks should be clean and





neat.
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12.
Electric motors, bearings, belts, pulleys, and





sheaves should be checked for alignment,





condition and lubrication.
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13.
The fan body itself should be checked for





excessive wear, deformation, cracks, and/or





holes.
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14.
Fans should be observed while running for





balance and vibration.
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15.
Fans should be checked internally for wear





and/or cracked spiders or blades.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

SAFETY CONSIDERATIONS

Now that we have made the imaginary walk-through of the plant and 

inspected it, and have compiled checklists of things to check, there is one 

more check list that I would like to present to you. It covers an area that 

is so important that I believe it is worthwhile to consider these factors again, 

even though we have considered most of them as a part of the individual 

inspections. I believe it will be worthwhile for us to review a Manager's 

Checklist of Safety Items.

Manager's Check List of Safety Items

The following items should be verified on a periodic basis:

CKD & OK
Not OK
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1.
The entire plant should be a hard hat area.
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2.
During shredder operation the personnel free 






areas (adjacent to the shredder and cyclones) 






must be properly observed.
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3.
Scrap must be inspected for explosive material 





before processing.  Inspector must know where 





to look for fuel tanks on different makes of 






automobiles and must exclude all types of 






explosive materials from scrap to be processed.
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4.
Scrap must be inspected for wire rope, cable 






and other long stringy items and these items 






must be excluded from the shredder. 



 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


5.
A warning horn should be sounded before 






equipment starts in operation so that personnel 





will know to stand clear.
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6.
The explosion relief panels should be checked 






to verify that there are sufficient numbers of 






them and that they are working properly.
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7.
The electric motor room and other electrical 






equipment should be clean and neat and all 






monitoring equipment should be in good 






working order. Personnel should be properly 






trained before being allowed to operate the 






electrical equipment.
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8.
The drive shaft and rotor should be protected 






so that personnel can not come into contact 






with them while they are rotating.



 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


9.
All pinch points at conveyors should be 






guarded.
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10.
All chains and sprockets and all belts and 






pulleys should be guarded.
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11.
All machinery should have electrical 







equipment that can be locked out during 






maintenance procedures.
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12.
All personnel at the shredder should be 






wearing hard hats, safety shoes, gloves and 






proper clothing.

Explanation of Any Item Checked Not OK and Corrective Steps Taken:

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

WARNING:  This list is not intended to be exhaustive but rather it is            

intended to be a list of the type of things to look for.

CONCLUSION

Although the Safety Checklist has been discussed last, please remember that it is by no means the least important thing to check. It is the most important thing.  It should be in the manager’s mind as all of the other checks are made.  After providing a safe place to work, the manager will be able to concentrate on providing an efficient, cost effective shredding plant.

The boss should constantly ask "Why?" and should constantly teach his people to do the same thing.

The checklists offered are not intended to be exhaustive but they are intended to be an indication of the kind of thinking that will stop the dreaded "Snowball effect".
There is simply no substitute for the concern of the boss. If he cares, then others will care and if he doesn't care, then no one will care. Sadly enough, the results will be plain to see in high cost of operation and in an unsafe, unprofitable business.
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