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Basic Over view  
 
The entire range of Cotswold Mechanical  weighing machines have the same basic mode of 
operation and whilst the format, style, size and specification may differ to suit different 
products, weights and speed requirements basic principles are valid throughout. 
 

1) Product is placed into a holding hopper and is then fed automatically, at a fast speed, into a 
pan that is attached to a weighing mechanism until the target weight is almost reached at 
which point the feed rate slows to a trickle. On achieving the required weight feed stops 
altogether and, after checking that the weight is correct, the weighed product is released 
into a waiting container. 

 

2) The product infeed hopper normally has adjustable gates to regulate the depth of product 
allowed out on to the feed system 

 

3) The feed system normally comprises a series of vibratory feeders (sometimes replaced by 
conveyor belts) 

 

4) There are normally two vibratory feeders one to take the bulk product out of the hopper (rear 
or primary) and one to feed the product under strict control into the weighpan (front or 
secondary) 

 

5) The amount of product on the front (secondary) tray is normally determined by a level 
sensor that switches the rear vibrator off when is present and on again when it is not. 

 

6) The secondary vibrator tray is usually divided into two sections either by the fitting of a ñfine 
feed shelfò (also known as ñdribble shelfò) down the centre of it - or by means of a simple 
divider to give a large (bulk) section and a smaller (fine) section. 

 

7) The type and design of feed system is determined by the characteristics of the product to be 
handled. 

 

At the outfeed end of the feed system there are normally some ñgatesò. These are designed to 
assist in the precise feed of the product. In the case of the ñbulkò gate this closes to shut off the 
majority of the feed system when ñfineò feed is taking place while the fine feed trap-box or gate 
closes when the correct weight is in the pan to make sure that no further product is allowed into the 
weighpan and minimize the possibility of over-weights being produced 
 The product is fed, via the gating system, into the weigh-pan which is basically a holding 
box fitted with lids that open ñon commandò of the control system when an ñin-toleranceò weight is 
achieved thereby allowing the product to be removed. 

 
8) The weigh-pan is attached to a precision weighing mechanism (normally a load-cell) 

 
9) The weigh-pan is located above a chute that transfers the weighed product into the package 

to be filled. These outlet chutes are designed to suit the application and may be fitted with 
different size and style of extensions to adapt them to various sizes and styles of packaging. 

 
10) All aspects of the machine operation including, target, bulk and fine weights, the speed 

(amplitude) of the vibratory feeders, the frequency of the auto-tare facility, the amount of 
time the weigh-pan lids are open etc. are all set and held in the ñProduct Code Memoryò of 
the control system - along with all other information necessary for the correct operation of 
the machine. 

11) Once the correct settings for a particular product and weight combination have been 
determined they can be retained in the control system memory and simply recalled the next 
time they are required to be used. 
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Hints on successful operation 
 

THE SECRET OF ACCURATE AUTOMATIC WEIGHING IS IN OBTAINING A CORRECT 
AND CONSISTENT PRODUCT FEED INTO THE WEIGHPAN. 

1) 
 The amount of product on the rear (primary) tray is determined by: 

i) The position of the adjustable sliding gate on the front of the hopper. 
          The correct position of this gate is determined by: 
a)  The type of product being handled 
b)  The throughput and depth of product deemed necessary 
2) 
 The level of product on the front tray is determined by: 
i)  The speed of the rear vibrator 
ii) The height of the level detector that is usually located toward the rear section of the front 
tray. (Some versions may also have a sensitivity control). 
iii)The depth of product on the rear tray 
3) 
  IT IS ESSENTIAL TO HAVE A SMALL - BUT SUFFICIENT - FINE FEED. 
a)  If there is none, or it is too little, invariably over-weights will be produced. 
b)  If it is too long product may build up behind the bulk gate resulting in 
     erratic weights (correct weight followed by an overweight etc.)  
 

FINE FEED TOO SHORT - DECREASE the BULK WEIGHT SETPOINT 
 

     FINE FEED TOO LONG - INCREASE the BULK WEIGHT SETPOINT 
4)   
It is important that the depth and speed of movement of the product are in keeping with the 
weight being made and the accuracy required. 
In general the higher the target weight and the smaller the product piece size the greater the 
depth of product and the faster the movement can be. 
 
It is impossible to give exact advice on actual settings; they will only be determined by running 
the actual product through the machine and by using trial and error along with experience 
gained in the best method of operation for your own particular products and requirements. 
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Hints on successful operation continued 
 
Before starting the machine: 

 

Set the desired Target weight (Example 1000g) 

Set the Fine set point to equal the Target Weight (Example 1000g) 

Set the Bulk set point to Target Weight minus 10% (Example 900g) 

Set the Front vibrator fast speed to 50% and the slow speed to 40% 

Set the Rear vibrator fast speed to 35% and the slow speed to 30% 

 

Setting the Product Sensor 

 

Place a small amount of product in to the Front vibrator tray, in a direct line with the product sensor 

Adjust the Product sensor height to detect the product (Lights On). 

Note; when running the system, it may be necessary to raise or lower the sensor position to attain a 

consistent level of product 

 

Switch the machine in to run mode. 

Place a small amount of product in to the Front vibrator tray; check the product is transferred along the 

vibrator with a smooth and consistent flow rate. 

If the transfer of product is too slow or too fast adjust the Font vibrator fast and slow speeds accordingly. 

 

Stop the machine 

Close the hopper slide gate, and then fill the hopper with product. 

Now open the hopper slide gate, only a sufficient amount to allow the product to flow from the gate. 
 

Switch the machine in to run mode. 

Check the product is transferred along the Rear vibrator with a smooth and consistent flow rate. 

If the transfer of product is too slow or too fast adjust the Rear vibrator fast and slow speeds accordingly. 

 
 

 

 

Bulk Cut -off Weight---- 

range 0 ï target weight 

Enter the weight at which the vibrators will switch from fast to slow feeding. 

Fine Cut-off Weight--------- 

range 0 ï target weight 

Enter the weight at which the vibrators will stop feeding and the weigher start to settle. 

Use the COPY button to copy the entered settings to all weighers. 
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To Run the System 
both switches on 

 

Quick Guide  

 

 

Starting & Stopping 
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Quick Guide  

To Select a Product 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Press this button     (Product Library)  
 
 
 
 
 
 
 
 
 
 

Use UP / DOWN ARROWS to select current product to run or edit. Confirm selection 
with OK button.  
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Quick Guide  

To Empty the System 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Press this button     (Main Menu)  
 
 
 
 
 
 
 
 
 
 
 
tǊŜǎǎ YŜȅ άрέ  
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Quick Guide  

To Empty the System continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Press this button      ( Empty )  
 
 
tǊŜǎǎ άIƻƳŜ YŜȅέ ǘƻ ŜȄƛǘ ŀƴŘ ǎǘƻǇ ŜƳǇǘȅ 
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Quick Guide  

To Change Target Weight 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Press this button       Edit Product    
(Note ** Password Required)  
 
 
 
 
 
 
 
 
 
 
Select Target    Type in Required value 
Press Enter Key to Save 
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Quick Guide  

To Change Bulk / Fine Weights & Vibrator Speeds 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Press this button       Edit Product    
(Note ** Password Required)  
 
Press right arrow key                     until Display matches below 

 
 
 
 
 
 
 
 
 
Select Bulk / Fine or Vibrator Speeds- Type in Required values 
Press Enter Key to Save 
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Machine Overview 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The CMW4000 Weighing Machine 
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Machine Overview ï Continued 
 

Description: 
A single lane, automatic weighing machine. The machine utilises the highest quality 
components and materials and combines a precision load-cell weighing mechanism with the 
latest electronic technology. 
 

Weight Range: 
Nominally 25g ï 2000g versions may vary 
 

Capacity: 
 2-5 litres per weighment depending on application - versions may vary 
 

Function: 
The machine utilises a hopper system that is filled with the product to be weighed. By means of 
a series of vibrating trays, product is fed in a controlled manner to the weigh-pan assembly. A 
series of pneumatically actuated gates ensure that the weigh-pan is filled to their correct target 
weight with no excess product overspill. The product weights are continuously monitored by the 
electronic controls, and once the target weight has been achieved, the weigh-pan 
pneumatically discharges the weighed product upon receipt of an electronic volt free signal. 
This is usually done via an operator footswitch, or is given by an ancillary piece of equipment 
such as a vertical form fill and seal bag-maker. Alternatively, the machine can give an output 
volt free signal to indicate that a weight is complete and ready for discharge. As the weigh-pan 
discharges, the product falls down a chute that is usually custom made to suit individual 
application. This ensures that the weighed product falls into a suitable receptacle placed or 
positioned beneath the outlet chute.  
  
Machine Overview: 
Each machine comprises of the essential sub-assemblies below: 

Product Feed Hopper    

Vibratory Feed System  

Gating Assembly              

Weigh-pan Assembly              

Load-cell Mechanism              

Vibrator Tray Sensor   

Hopper Probe (Optional)  
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Product Feed Hopper 
 

 

 

                                                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

The Product Hopper is usually custom designed to suit the individual product requirements. 

It is normally mounted by the means of quick release system; this enables fast removal of the Hopper for 

cleaning.  

 

Product feed from the hopper is controlled via a hopper feed slide gate. 

Method of adjustment:  

Loosen the hand-wheel then raise or lower the hopper slide gate, re-tighten hand-wheel. 

Normally this is set to the minimum gap that will allow the product to flow freely from the hopper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hopper Feed 

Control Gate 

Product Feed 

Hopper 

Hopper Gate 

Adjusting 

Hand-wheel 
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Vibratory Feed System 
 

 

 
 

 
 

 
 

 

 

 

 
 

 

 
 
 

 

 

 

The Vibratory Feed system: 
 

Normally comprises of two Vibratory feed trays mounted on electromagnetic vibrators. 
 

The Primary (Rear) Vibrator Tray : 

Feeds product from the hopper on to the Secondary (Front) Tray. 
 

The Secondary (Front) Vibrator Tray:  

Feeds product in to the weighing system via the gating system. 
 

The Vibrator Tray Sensor: 

Controls the level of product from the Primary (Rear) Tray on to Secondary (Front) Tray, 

Raising or lowering the Level sensor will increase or decrease the amount of product in the Secondary 

(Front) Tray. 
 

Vibrator Tray Mounting Latches:  

These allow fast removal of the vibrator trays for cleaning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

E 

Electro-

magnetic 

Vibrators 

Vibratory Feed Trays Vibrator Tray 

Sensor 

 

Vibrator Tray 

Mounting Latches 
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Vibratory Feed System ï Continued 

 
Method Of Adjustment:  

(See CMW Control Instruction Manual, Product Feed Section 3.4 ) 

Each Vibrator has two speed settings, fast and Slow speeds. 

Each speed is digitally set within the Product Code Menu, values 0-100% 

 

Fast Speed: 

This speed settings is used to when feeding the majority (Bulk) of the product through the feed system 

and in to the Weighing system. 

Normally the Primary (Rear) Vibrator speeds are set slightly lower than the Secondary (Front) Vibrator; 

this will allow thinning of the level of product as it progresses through the system. 

Example:  Primary (Rear) fast speed = 50%: Secondary (Front) fast speed = 55%. 

The Fast Speeds continue to be used until the ñBulkò set point is achieved. 

 

Slow Speed: 

This speed setting is used to when feeding the final (Fine) or top up of the product to achieve the desired 

target weight. 

Again, normally the Primary (Rear) Vibrator speeds are set slightly lower than the Secondary (Front) 

Vibrator; this will maintain the correct level of product during slow fill part of the cycle. 

Example:  Primary (Rear) fast speed = 40%: Secondary (Front) fast speed = 45%. 

The Slow Speeds continue to be used until the ñFineò set point is achieved. 

The ñFineò set point is normally set to slightly below the desired target weight, this allows for product in 

flight. 

If the ñFineò set point value is set low the system will stop early and the target weight will not be 

achieved. The feed system will then begin to top up, again using the slow speed settings. 

 

The Level Sensor: 

The position of the Level Sensor is normally set to allow continuous product feed, with a minimum 

amount of times the Primary (Rear) Vibrator is stopped. 

If set too low the Primary (Rear) Vibrator will be switched on and off frequently, this will cause erratic 

product flow. 

If set too high the Primary (Rear) Vibrator will run continuously and this will cause an over fill of 

product on to the Secondary (Front) Vibrator .The weight accuracy achieved will be degraded. 

 

 

 
 

Rear Fast Speed 

Rear Slow Speed 

Front Fast Speed 

Front Slow Speed 
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The Gating Assembly 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

The Gating Assembly: 

Consist of pneumatically operated Bulk and Fine gates. 

 

The gates open at the start of the weighing cycle. 

The Bulk gate closes when the Bulk set point is reached, the product 

continues to feed at slow speed until the fine set point is reached, at 

which point the Fine gate closes. 

 

If the weight of product in the weigh-pan is less than the target 

(minimum weight system) or less than the underweight tolerance 

(Average weight system), then the fine gate will re-open and the 

product feed will resume (at slow speed) until the target weight is 

achieved. 

 

The Gating system is Factory set and will not normally require any adjustments 

 

The Air pipes are colour coded, the lighter coloured pipe connects to the fitting with the white spacer and 

the darker coloured pipe connects to the fitting with the black spacer. 

*** For Air Pipe Connections See Connection Chart above *** 

Air Pipe Connection 

Chart  

Function Pipe Colour 
Bulk Gate White  = Upper  

Black  = Lower 

 

Fine Gate White  = Upper 

Black    = Lower 

 

Bulk Gate 

Fine Gate 

Rotary 

Actuators 
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Weigh-pan Assembly 

 
 

 

                                                                                                                                                                                                                                         

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

The Weigh-pan Assembly: 

 

This is a pneumatically operated storage container; it is attached to a precision load-cell weighing 

system. 

The weigh-pan is filled with product to the correct weight, via the vibratory feed trays and gating system. 

The product is held in the weigh-pan until an external discharge input is received; at this point the 

pneumatic cylinder opens the two weigh-pan lids discharging the weighed product.  

The Weigh-pan is factory set and normally requires no further adjustment.     

 

 

 

 

 

 

 

 

 

. 

*** For Air Pipe Connections See Connection Chart above *** 

 

 

 

 

 

 

Air Pipe Connection 

Chart  

Function Pipe Colour 
Weigh-Pan Red      = Upper 

Yellow = Lower 

 

Air Flow Controllers 

Rose End Bearing 

Weigh-pan Body 

Weigh-pan Lid 

Weigh-pan Cylinder 
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Load-cell Mechanism 

 

                                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Load-cell Mechanism: 
The Weigh-pan mounting angle supports the weigh-pan assembly on the Load-cell weighing mechanism. 

 

 

 

 

 

Weigh-pan Mounting 

Angle 

Load-cell Enclosure 
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Load-cell 
Over Load Stops 

 

 

 

The Load-cell Mechanism: 
 

 

The Load-cell is a precision electronic weighing system. 

 

The Load-cell has an internal factory set overload protection system; this helps to avoid accidental 

damage due to excessive loading. 

 

The overload system will not protect  against shock loading, therefore the Load-cell unit should be 

treated with care. 

 

The Load-cell enclosure is sealed unit (IP65). 

 

No user adjustments are required for the Load-cell Mechanism. 

 

 

 

Internal View  
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The Load-cell Mechanism: 

Exploded View 
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The Load-cell Mechanism: 
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The Load-cell Mechanism: 

Model-1042 
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Vibrator Tray Sensor 
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Vibrator Tray Sensor 
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Vibrator Tray Sensor 
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Hopper Probe 

Post (x1) 
Hopper Probe 

Adjustable 

Mountings (x1) 

Hopper Probe (x1) 

Bin No. A031 

The Hopper Probe Assembly 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Hopper Probe Assembly: (Optional Extra) 
The Hopper Probe Assembly is located towards the rear of the machine frame. The actual Hopper Probe itself is 

sited such that it ólooksô downwards into the Hopper. Its purpose is to control the level of product within the 

machine Hopper. 

The Hopper Probe monitors the high and low level of product in the hopper. If the product level exceeds the levels 

to which it has been set, the in-feed equipment (Elevator / Screw Feeder / Conveyor) to the hopper is switched off.  

The hopper probes have adjustable mountings allowing them to be moved in order to obtain a correct product 

level reading. 

  Internally the hopper probes have the following features: 

Normally open & normally closed relay contacts 

Light on / dark on switching 

Adjustable sensing range 
Selectable timing functions, timing off, on delay, off delay, on & off delays 

selectable timing ranges. 
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  Hopper Probe Assembly (optional extra): 

  

Removal of the Hopper Probe Lid & 

adjustment of the Probe should only 

be carried out by a suitably qualified 

electrician, as up to 240v A.C power, 

in some instances, can be present.    

Hopper 

Probe 

Lid 

Output Turn On 

Delay Adjustment 

Output Turn Off 

Delay Adjustment 

Sensitivity 

Adjustment 

Timer Operating Mode & 

Light/Dark Selector 

Timing Range Switch 

T1: 0.02 ς 2s 

T2: 0.2 ς 12s 

Adjusting The Probe Sensitivity: 
1. Move Timer Operating Mode Selector to position 4. 
2. Set Probe Stalk to approximately its mid-way position within its adjustable mounting. This is 
achieved by slackening the M6 lever and raising/lowering the stalk & probe to the desired 
position. It is also desirable to adjust the probe to a shallow angle ï just off the vertical axis. This 
helps to prevent a condition whereby reflected I.R energy from the Probe can bounce directly off 
the tray and straight back again causing problems on set up later on. 
3. Move Timing range switch to position 1. 
4. Adjust the sensitivity (sens) to suit product depth when an optimal level of product is present in 
the machine Hopper. This is largely dependent on the flow characteristics of the product to be 
weighed and some trial and error experimentation may be required. As a general rule, dense, less 
free flowing products require a low filling level within the Hopper whilst lighter, easily free flowing 
granular product can be filled to a much higher level. To achieve this, fill the Hopper manually by 
hand to the desired level as would be experienced under normal running conditions. Turn the 
sens adjuster until the red LED stays permanently on. NOTE: The green LED denotes healthy 
probe status. 
5. Adjust the t ï on delay so that the red LED illuminates approximately two seconds after product 
has been placed in front of the probe. For ease of set up, the operatorôs hand can be placed in 
front of the probe and remain in position whilst a period of two seconds elapses, rather than trying 
to achieve the same effect with product. The purpose of the two second delay is to protect the 
integrity of any ancillary equipment such as a product elevator (feeds product to the machine 
hopper). Without the two second delay, any ancillary equipment would constantly switch on and off at 

the slightest change in the level of product within the hopper which the probe detects.   
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