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Using This Manual 
 

 

 

 
 

Although this manual seems long and complex your scale is simple to use; see the 
Quick Run Guide on page 3. The instructions on that page illustrate the simplicity of 
running your scale after initial set-up. This manual allows you to familiarize yourself 
with all aspects of your new machine prior to first use. 

 

This User Manual is intended as a resource and guide. You may find that some 
illustrations, diagrams and/or descriptions vary from the equipment with which you 
have been supplied. The concepts and operating systems discussed are universal 
with differences being primarily configurational. The information in this manual can 
be applied to any machine in the 109 Series including those with more than one lane 
and/or equipped with a touchscreen.  
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Getting Started, easy as 1, 2, 3, 4 ! 
 

 

 
 
 

 
 
 

 
 
 

 
 

  

1 
Set Hopper Gate 

2 
Recall Program 

3 
Empty Bucket 

4 
Run 
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1.1  General System Info 

109 Series machines are linear style, net-weigh scales designed to automatically weigh dry, 

free flowing particulates into bags, jars or similar containers supplied either manually or 

automatically. 

The 109 series is comprised of five basic models, each appropriate for a specific weight range 
and accuracy parameters. 

 

109 Series Models 

Model Standard Weight Ranges 

MICRO10
9 

25 g - 500 g @ 1/100 g 

MINI109 1 oz. to 18 oz. @ 1/10 g 

ME109 1 oz. to 5 lbs. @ 1/100 oz. 
or 1/10 g MAX109 10 lbs. to 25 lbs. @ 1 g 

MAX109CL
N 

≥ 25 lbs. @ 1/100 lbs. 
 

This manual primarily references the ME109, although you may have a different model the 
principles described still apply. 

 

 

 

 

 

 
  

ME109 MINI10CPLI 

 MAX109CL 
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The 109 Series is modularly designed for convenient upgrades and future expansion with 

“Quick Disconnect” bucket and funnel mounting systems engineered for maximum system 

utility. 

The most important element of every automated packaging system are the controls. The 

109 Series utilizes sophisticated, proprietary controls, custom built in every system shipped. 

The hard work is being done by the system’s microprocessor, as such we can offer 

economical replacement parts such as load cells. It is, in short, a computer with robotic 

capabilities. 

The 109 Series is user friendly, designed for decades of use and built to withstand the most 

demanding environments. All elements are thoughtfully incorporated to compliment every 

budget and application. 
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1.2 Utility Requirements 
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2.1  ME109 Scale Assembly 
 

This section illustrates all major components and common configurations. Please refer to this section and 

relevant com- ponent names when discussing your system with technicians to avoid confusion. 
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2.2    Sub-Assemblies 
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2.2  Sub-Assemblies 
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3.1 Location 
The more controlled the environment is at your intended location the better your equipment 
will perform and the easier it will be for you to work in. 
 
You should scout out an appropriate location for your system. While we can’t tell you how to 
organize your facility or where to place your system there are several factors you should 
consider when evaluating potential locations. 
 

 
Your location should meet the following criteria 

 

Power 

Your location should be supplied with the appropriate power for your equipment, see Sec. # 1.3. For best results plug 
directly into a grounded, isolated, and dedicated circuit. A proper third wire ground is essential. Most dry products 
generate large amounts of static. If this cannot be dissipated it may interfere with your controls and/or do serious 
damage to the electronics. We recommend you check your power output with a voltmeter. 

 

 
Tip If a dedicated circuit is not available you may want to consider a 500-600 watt Ferro Resonant Line 

Conditioner. 
 

Air 
Ensure your location is equipped with compressed air, see Sec. # 1.3. The actual air volume (cfm) required to operate 
a semi-automated ME109 series system is negligible. Almost any size compressor will be sufficient. The “size” of the 
compressor is capacitive: how much air can be stored in the tank. 

 

 
Note 

Horsepower, CFM and other ratings are unimportant for semi-automated systems. For such systems we 
recom- mend making your selection based on how large the storage tank is (at least 5 gallons) to avoid 
constant running. 

Floor 
Choose a location where the floor is relatively flat and stable. Your stand, if you have purchased one, will come 
with levelers to correct for minor level issues. Casters are optional but lack leveling capabilities and provide less 
stability.  

Things to Consider 

 
Space 

Your location should have enough space to accommodate the system and adequate space for the operator to 
comfortably work. Check that there is sufficient clearance from scale input to ceiling in order to load the Hopper. 
Consider the means by which you intend to load bulk product. Is there enough clearance? 

 

Supply 

Consider the proximity of your packaging area to your bulk product supply as well as the logistics of supplying 
product day to day. You now have the ability to process a great deal more product an hour than you had been prior 
to introducing automation. In many cases 8-15 times more per minute. You will therefore need a requisite amount 
of bulk product. Depending on your hopper capacity and the weights you are running you could be filling your hopper 
multiple times an hour.  

 
Tip 

Various elevator systems or hopper extensions are available as options. If you are interested in 
automating your means of supply contact your Actionpac Sales Associate. 

 

 
Note The standard ME109 has a hopper capacity of 2.4 cu. ft. 

 
Internet 

For touchscreen equipped systems take advantage of our remote assistance capabilities by supplying a broadband 
internet connection. An ethernet cable can be inserted directly into the ethernet port inside the controller on the 
rear of the door mount- ed touchscreen. 

 

 
Tip 

If your facility has a wireless internet connection there is an USB port located at the front of the screen 
where you can insert your own wireless internet device. 
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Things to Avoid 

Fans 
Avoid areas prone to disturbed or rotating air such as in front of open doors. Point any wind generating 
equipment, like a fan, AWAY from the scale as this disturbs the weighing process. 

Inductive 
Loads 

All heat generating or inductive equipment should be powered separately from the scale circuit this includes: 
Heaters, Sealers, Microwaves, Refrigerators, etc. Isolating your scale’s circuit will minimize inductive loads and will 
protect system electronics from damage as well as ensure optimal performance and functionality. 

 Tip 
Isolating your scale’s circuit, maintaining appropriate power and supplying clean power will help 
minimize the rate at which electronic components such as boards and load cells will need 
replacement. 

Vibration Avoid areas prone to vibration and other such environmental disturbances. 
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3.2   Set-up & Assembly 
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3.2.E 3.2.F 

3.2   Set-up & Assembly 
 
 
 
 
 
 
 
 
 
 
 
 
         3.2.D 

 
  



CE-ME-109 Series Linear Weigh Filler Operational Manual   

 

   Page 15 
 

3.2 Set-up & Assembly 
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3.2.V 

3.2  Set-up & Assembly 
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4.1.E 

4.1 Understanding the Controller 
 

Please read everything in this section, it is a review of system logic and fundamentals as well 
as operational procedures. 
 

The standard 109 Series Controller is operated with a digital keypad, Fig. # 4.1.B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Indicator Lights 

The four Indicator Lights reflect the run status of a cycle in progress, Fig. # 4.1.E. 

BULK   
Indicates which cycle stage you are in, either Bulk or Dribble. 

DRIBBLE  

ACCEPT  The weight is acceptable based on the program set points, “pass” 
cycle. 

OVER  The weight is not acceptable based on the program set points. 
 

 
Note “Unders” are not possible in the program logic. 

 

 
 

 
Tip 

If any Indicator Light is lit you are in Run mode. 

When in run mode all buttons are disabled except Run/Stop and the 
Incremental 
Speed Control buttons during filling 

LED Display 

A real time reflection of the scale’s status, Fig. # 4.1.C. 

The display will also register inputs during programming, modifying or tuning. 

Program 
ID 

Two digits at display left indicate the program being run during regular 
operation.  

Weig
ht 
Regist
er 

 Four digits to the right reflect the state of the load cell, fluctuating up or 
down in response to applied weight or other disturbances, Fig. # 4.1.D. 

 
 
 

 

Note Actionpac does not filter the display as some others do. 

Buttons 

The twenty alpha/numeric Buttons are used to run your system, program, adjust and tune. The buttons 
have an audio feedback that sounds with each stroke. These buttons will be referenced and explained in 
greater detail in Sec. # 4.2. 



CE-ME-109 Series Linear Weigh Filler Operational Manual   

 

   Page 18 
 

4.1.D.ii 

4.1.D.i 

4.1.
F 

4.2 The Standard Keypad 
Inside are the brains of the system, which is microprocessor 
based, Fig. # 4.1.D. The controls are assembled using boards with 
proprietary software and weighing technology.  
 

Boards 

Mother 
Board 

All boards are mounted on the Mother Board, the largest of the boards, Fig. 

# 4.1.Di. 
Main 
Board 

The processor, located on the Main Board, contains the operating system, 
Fig. # 4.1.Dii. 

Triac 
Board 

Controls vibratory functions, the smallest board, Fig. # 4.1.Diii. 

Display 
Board 

Mounted to the left on the enclosure door, Fig. #4.1.E 

 
 
          
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The system’s Foot Pedal and Power Cord come out through the bottom of the controller, Fig. # 
4.1.F. Use care when moving equipment around so that these do not drag along the ground or 
become snagged. 
  

4.1.E
.i 
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4.2  The Standard Keypad 

 
We just touched lightly on the Keypad as an element of the controller. In this section the 
Keypad is explored in greater detail. 

 
 

The Keypad is composed of twenty alpha/numeric buttons. Most buttons have two or more 
functions depending on what mode you are in. Buttons perform operational functions as well 
as numeric inputs, 0 - 9 (top left) & 10 - 15 (top right)., Fig. # 4.2.A & 4.2.B. 
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Setpoint Buttons 

Used to adjust or create programs. A set point is the weight at which a specific sub-routine is 
activated.  

 
Note These functions are printed in blue text on gray 

buttons. 
* Activates Check Delay, see Sec. 5.1 for Check Delay information. 

 

 

 
1] DISPLAY BULK 
CUTOFF 

Weight at which bulk 
feeding ceases and 
dribble begins 

 

 
4] DISPLAY OVER 

Weight at which a cycle is 
“Over” 
Red indicator light activates 

 

 

 
2] DISPLAY TARGET 

 
A program’s  target 

weight* 

 

 

 
A] ADD VALUE 

 
Change all setpoints by adding 

 

 
3] DISPLAY UNDER 

Least  amount  of  weight  
the 
program will accept 

 

 
B] SUBTRACT VALUE 

 
Change all setpoints by 
subtracting 

 

Subroutine Command Sequence Buttons 

Use these buttons for programming and modifying 
programs. 

Sub-routines are the individual instructions that comprise a 
program. 

 
 

Note 
These functions are denoted with red print. 

To activate the subroutine function select DISPLAY SUB ROUTINE first (also printed in red). 

 

 
0] SUPER CODES 

 
Input supervisor code 
level  

 
5] REZERO DELAY |  

CHECK DELAY 

 
Rezero Delay & Check Delay 

 

 
1] DISPLAY BULK 
CUTOFF 

 

Weight that BULK ends and 
DRIBBLE begins 

 

 
6] CONTROL OPT 

 
Control Options 

 

 
2] HPR SPEED 

 
Front Feeder speeds 

 

 

7] BUCKET TIME | 

  

OUTPUT DELAY 

Duration bucket door will stay 

open 

 

 
3] FDR SPEED 

Back Feeder or 
Hopper Vibrator 

speed 
(if system equipped)  

 
F] CALIBRATE 

 
Calibration Code 

 

 

 

4] 
FDRDELAY|REZEROFREQ 

 
Fdr Delay & Rezero Freq 

 

 

 

DISPLAY SUB   

ROUTINE 

 
Display a program’s 
Subroutines 

When using the alpha/numeric buttons watch the LED display and listen for the beeper to verify the commands and 
inputs are registering. If the commands or inputs do not display you are either in “RUN” mode of you are entering 
numbers too quickly.  

Setpoint 
Buttons 

4.2.
D 

4.2.
E 

Subroutine Command Buttons 

Tip 
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4.3  Scale On/Off 

Your standard ME109 series system with standard controller does not come equipped with an 
“On/Off” switch. Your system will be “on” or “off” with the insertion and removal of the 3-
prong plug, Fig. # 4.3.A, into an appropriate outlet.  When referencing the scale being “on” or 
“off” we are saying it is plugged in or unplugged. 

 
 

Scale On Procedure 

1 Check and re-secure ground straps for the Load Cell and Feeder Assemblies, Fig. # 4.3.B. 

2 Check and re-secure the Controller’s interior ground straps, Section # 3.2. 

 
 
 

 
3 

Plug the three prong plug into an appropriate outlet, Fig. # 4.3.A. 
 Plug directly into the outlet. Do 

NOT use an extension cord. 

The startup sequence will begin by displaying Actionpac, followed by our phone number (805) 487-0403, finishing 
with V 9˙2˙1 (current system version) Fig. # 4.3.C. 

Once the start-up sequence has finished the display will register its normal “Ready” configuration with 921 at the left in 
the program “Memory Location” position. The load cell status will be reflected in the four digits at the right, Fig. # 4.3.D. 

 
Note It is normal for the load cell display, especially the two right most digits, to move slightly up and down. 

This minor fluctuation is caused by environmental factors which the Load Cell is always registering. 

4 Once the display has stabilized your scale is ready. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Scale Off Procedure 

 

1 
To turn your scale “Off” simply unplug it. 

   
The display and indicator lights will flash with an audible fade away being heard, this is normal. 

 
We recommend you leave the scale plugged in at all times to avoid burn out. 

4.3.A 

4.3.B 
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4.4   Recall a Program  
 

To run and use your scale in production day to day you will only need to know how to recall a 
program (“Getting Started”).  Your system has been pre-programed and tuned based on the 
weights and bulk sample product you supplied.  A Program is the complete set of instructions 
the scale needs to do its job.  A Subroutine is an individual instruction within a program. A 
Setpoint is the weight at which specific subroutines are activated.  
 
Remember: A Program is the complete set of instructions the scale needs to do its job 
  A Subroutine is an individual instruction within a program. 

 A Setpoint is the weight at which specific subroutines are activated. 
 

The factory installed programs and entry codes (“Memory Locations”) are listed at the back of 
the manual in Sec. # 7 titled “Available Program Memory Locations.” 
 

Also, in Section # 7 you will find “Program Data Sheets” (PDS), for the factory installed programs 
along with blank sheets for future programs, Fig. # 4.4.A. These sheets are used to record the 
specific data of which a program consists such as the set points, subroutines, resolution, etc. 
and will be discussed in detail in the next section. To recall a program, you will need to know 
the two digit “code” (“Program Memory Location”), as described above. 
 

For instructional purposes we will use two example programs: 16 & 9E Fig. # 4.4.B & 4.4.C. 

 

With a program recalled the scale is ready and waiting for further instruction. You can now run 
the scale, modify programs, etc. Before running though there is one last thing, we need to 
“Empty The Bucket” ... 
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4.5 Emptying the Bucket 
 

Before you start running the scale you must empty the Weigh Bucket(s). If you fail to do this 
the scale will tare itself with any product that may have accumulated in the bucket(s) which 
will result in over weight cycles. 
 
 

 
 

Have a box, tote or some other container under the funnel output to catch product. 
From time to time, especially as you are familiarizing yourself with the scale, you will 
have missed dumps and you will always have controlled bucket empties. A catch pan 
below will reduce mess and prevent unnecessary product/material loss. 

 
  

Tip 
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4.6 “RUN” Mode 
 

You should now be relatively familiar with your scale and ready to get your production on, 
finally. 

While you can refer to the Quick Run Guide on pg. 4 we recommend reviewing this section 

before attempting to run your scale for the first time. 

 
 
Now would be a good time for you to fill the Hopper with product if you have not already done 
so. Refer to the program’s PDS to ascertain the correct height at which to set the Hopper Gate, 
Fig # 4.6.A. 
 
Check that you have the appropriate Weigh Bucket and Funnel installed on the scale for your 
program and bags. 

 
 
Pressing RUN starts the feeder, when the Bucket has filled to the Program’s TARGET WEIGHT 
the feeder will stop. Throughout the filling process the Indicator Lights will change in reflection 
of the cycle’s progress and the 4 digits at display right will increase until target is reached. 
 
While the scale is filling arrange a bag onto the Funnel, see Sec. 4.7 for 
instructions. Once the scale has stopped filling the green or red Indicator Light 
will confirm whether the cycle is “Accept” or “over.” 
  4.6.B 
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With a bag in place step on the Foot Pedal. The Weigh Bucket will open, releasing the product 
through the funnel and into the bag. While the product is transitioning into the bag the Weigh 
Bucket door will close and a new cycle will begin. 
 

Note It is not necessary to watch the Display or wait for the scale to finish its cycle. You 
only have to have a bag/container in place to activate the foot pedal. The scale will not 

release product until it finishes the cycle. 

 

Tip  You can keep your foot on the Foot Pedal, as long as you have a bag in place. 
 
While you are in “Run” mode the scale will continue this process of filling until you press STOP. 
As a reminder, while you are in “Run” you can’t issue commands as the scale will not respond 
to them with the exception of the Incremental Speed Controls, Fig. # 4.6.B. 
 
If you would like to switch the program to run another weight, press STOP to exit “Run” mode. 
You can then commence the “Run Command Sequence” as previously instructed but with 
another two digit program code. 
 
Check that your Weigh Bucket and Funnel are still appropriate for the newly selected program. 
If you purchased additional Weigh Buckets and Funnels they would have been included with the 
scale. 
 
For factory installed programs speeds have been pre-set to a conservative 8-12 cycles per 
minute for accuracy depending on the product sample you supplied. You may be able to speed 
this up with little or no accuracy loss though minor programming changes may be necessary, 
see Sec. # 5 for details. You may also call and speak to a technician who can walk you through 
this. 
 

 Tip   Set your Hopper Gate all the way down when filling an empty hopper to avoid product bouncing out 

of Feeder Pan. 
 

Note  If you want to expand your range of application and now require increased Bucket volume or a 

specialty funnel for new bag formats contact your sales associate for pricing and availability. 
 

Note  If any of the indicator lights are on you are in “Run” mode. The scale will not respond to commands 

while in “Run” mode. Always Note stop the scale before beginning any command sequence. 
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4.7 Funneling Instructions 

 

We have a variety of standard specialty funnels intended to increase efficiency and potentially 
double your output. You may have received at least one unless you commissioned a custom 
funnel designed for an un-conventional bag. If you do have a custom funnel these instructions 
are still relevant. 
 

 

 

Open Utility Funnel 

Primarily for open flat bags that do not need to be formed or open prior to filling, coordinated with Weigh 
Bucket. 

 

 

 
Tip To prevent spill over avoid sliding bag onto funnel up as far as it will go. 

1 2 3 4 
 

 

 

 

 

 

 

 

Insert both fingers into bag 

opening to open bag. 

 
Slip bag onto funnel end, 

tip only. 

Hold bag out with two fingers 
for max opening. 

After Bucket dumps tap funnel 

back for any residual product, 

 if necessary. 
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Side Gusset Former Funnel 

Used for quad seal bags, bags with side gussets and bags with square or flat bottoms that require 

forming/ opening prior to filling. Two standard sizes available, larger size equipped with front slot 

to accommodate valve. 
 

 

  
Tip 

 

After filling pull bag all the way down and clear of Funnel before removing it to allow 
product to fully transition. 

1 2 3 4 
 

 

 

 

 

 

 

 

Insert both fingers into bag 

opening to open bag. 

 
Slip bag opening onto end of 
funnel. 

Slide bag up the funnel as 
far as it will go and square 
the bottom with the palm of 
one hand. 

Hold bag in place with 
both hands until product 
has settled and is no 
longer moving. 

 
 
 
 
 
 
 
 
 
 
  

 

 

Stand-Up Pouch Former Funnel 

 
Designed and used specifically for stand up pouches, doy pouches and bags with bottom gussets that need 
to be opened prior to filling, two standard sizes available. 

 

 

  

Tip 

 

After filling pull bag all the way down and clear of Funnel before removing it to allow product to 
fully transition. 

1 2 3 4 
 

 

 

 

 

 

 

 

Insert both fingers into 

bag opening to open bag. 

 

Slip bag opening onto end of 
funnel. 

Slide bag up the funnel as far as 
it will go and square the bottom 
with the palm of one hand. 

Hold bag in place with both 
hands until product has settled 
and is no longer moving. 
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5.1 Program Fundamentals 
 

Section # 5 is dedicated to the control system of your ME109 and reviews general programming 
matters. A few things to keep in mind as we move through this section: 
 

Your 109.series net weigh has been programmed to run with the sample product you provided at regulated 
115 VAC power. 

 
 

Increases or decreases in voltage will cause ratiometric speed changes and may result in accuracy 
loss 
since electromagnetic feeders are voltage driven. 

Generally you will be able to create new programs by modifying the programs with which your ME109 was 
supplied. 

In some cases products that look the same may have slightly different flow characteristics that will require 
mechanical and/or electronic adjustments. See Sec. # 6 is for information to evaluate and accommodate 
this. 

You can always call us if you get stuck, confused, need help or a friend. 

 
Before we get into the mechanics of programming, let’s establish what a program is. Remember 
those definitions back in Sec. 4.4? We need them now, let’s review 
 

   PROGRAM The complete series of instructions the scale needs to do its job. 

    SUBROUTINE An individual instruction within a program. 

    SETPOINT The weight at which specific subroutines are activated.   
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As discussed in Sec. 4.4 the Program Data Sheet is an expression of the specific data of which a 
program is comprised. The PDS is divided into 5 main sectors. Let’s use our example program, 
16, to look at these sectors individually, Fig. # 5.1.A . 
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5.1 Program Fundamentals 
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5.1 Program Fundamentals 
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5.2 Setpoints & Subroutines 

 

When modifying or creating programs the easiest changes to make are to the Setpoints. In fact 
when creating programs of differing weights and accuracies while using the same product 
adjusting the Setpoints may be all that is necessary. If you think of the Setpoints as a program’s 
goals, the Target Weight being the goal, then the Subroutines are how the scale achieves those 
consecutive goals (this is a metaphor in case you were wondering). 
 

When making changes to the Subroutines keep in mind that your ability to do this is contingent upon any Supervisor 
Codes that have been stored into the program and the level of access granted. This is done to avoid accidental 
changes or modifications by unqualified personnel, see Sec. #5.3 for more on Supervisor Codes. 
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Let’s review what we’ve learned so far with another example. 
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Let’s review what we’ve learned so far with another example. 
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5.3 Supervisor Codes 
 

One of the most common problems encountered by users of weigh fill/counting equipment is 
the alteration, inadvertent or not, of supervisor or factory settings of all fourteen interactive 
variables controlling speed and accuracy, so the follow- ing information is meant for the 
supervisor only. 

 

The level of access to any given program is controlled by the “Most Significant Digit” of SUB 0 
which is the digit farthest to the left. Ascertain a program’s access level by viewing SUB 0 as 
described in the previous section. 

 
If you want no access restrictions and the ability to make changes without any overrides you 
would set the MSD to 0. 
 
You can place as few or as many restrictions you like, tailoring the program’s access level to your 
needs. For example, if you want to allow access only to the Speed Controls you would add 1 + 2 
+ 8 giving you 11.  
 
Use Hex Codes to express two digits in a single position, see Sec. # 7.3. Basically, for numbers 
10-15 you will use a corresponding letter of the alphabet starting with A, thus A:10, B:11, C:12, 
and so forth with F:15. Therefore you will use B to express your restriction level of 11. The 
maximum is 15 and is expressed as F. 
 
If the access code is set at anything other than 0 in the MSD position, you will need to use the 
Supervisor Override Code, DD, before any changes can be made or entered into the program. 
Essentially you must eliminate the Supervisor Code before you can change the program; DD is 
pre-loaded at the factory and cannot be altered. 
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5.3 Supervisor Codes 

 
Of the four digit positions that SUB 0 consists of only the 1st is relevant here as only that digit 
position controls the restriction level and represents the Supervisor Code. You have to enter 
the other three digits exactly the same, only  change the MSD to 0. Let’s use an example 
program to illustrate adjusting restriction levels: A5 (Fig. # 5.3.A). 
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5.3 Supervisor Codes 

 
The below example demonstrates how to change the Supervisor Code, Sub 0, of program 16 
from 80 00 to 00 00 and is presented to better illustrate the multi stage process involved in 
Supervisor Code adjustment. 
 
 

 
 

Again, you must enter the 2MSD, 3MSD and LSD (i.e. the other three digits) exactly the same as 
listed in the PDS. Keep in mind that depending on the program you are modifying those three 
digits may not all be 0. 
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5.4 To Make a New Program-Add/Subtract Value 
 

The simpIist way to make a new program based on an old program with the same product is by 
using the Add/Subtract Command Sequence. This adds or subtracts the difference between an 
old and new target weight. 
 

Remember to check the Supervisor Code and set SUB 0 MSD to 0 if necessary. 
 

This method should only be applied when the new target weight is within 25% of the existing program’s target and the 
product’s flow characteristics are similar. 

Use the Subtract Value Command Sequence to make a new program with a smaller Target 
Weight. 
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The original program 04 will not be affected as long as you correctly store the new program in 
a different location. Therefore it is extremely important when programming that you are clear 
on what memory locations are available and which are in use, making record keeping 
worthwhile. 
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5.4 To Make a New Program-Add/Subtract Value 
 
Use the Add Value Command Sequence to make a new program with a larger Target Weight. 
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5.4 To Make a New Program-Add/Subtract Value  
 
Let’s review both Add & Subtract Value with examples before moving on. 
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. 5.4 To Make a New Program-Add/Subtract Value 

Notice that program 21 (Fig. # 5.4.I) has a value of 1199 in Setpoint 2 though the program is 
for 12 oz. Conversely 1A (Fig. # 5.4.G) has corresponding values of 0125 and 125 g respectively. 

This is done to account for product fall. While the feeder may cease when a program hits 

target there may still be product in transition. Therefore Setpoint 2 may be set at a value less 

than the “true” target to mitigate overweights yet maintain speed. This strategy is applied in 

program 21 yet not in 1A because the potential weight of any product in transition for 125g 

is negligible. You should consider the potential for overweights based on the true target and 

set your values accordingly. 
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5.5` Scale Calibration 
 

Before beginning locate a “Known Weight,” something that you have independently verified as 
a specific weight. Most standard ME109 units (shipped after 10/2014) come with a supplied 
Calibration Weight. If your system did not come with that or if you’ve misplaced it you can use 
anything which is convenient and verifiable. Make sure it is a minimum of 50% capacity and that 
you check the weight with a reliable table top scale (the more accurate the better) keeping track 
of the exact weight. 
 
 

 
Let’s use an example to better illustrate the calibration procedure. Prior to beginning the 
Calibration process designate an existing program with your desired mode and resolution, e.g. 
oz. by .01 or grams by 1.0 or lbs. by .01, etc. 
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6.1 Speed & Flow Introduction 
 

System performance is completely dependent on Flow Control and Speed elements that interact 
proportionate to the other. The system will not perform optimally if either is badly managed. 
This is especially true for flow control as neither optimal speed nor accuracy can be achieved 
with poor flow control. 
 
Consider that Flow Control is the foundation of a well-managed system and should be the first 
concern when considering or making changes to any of the other variables that impact 
performance. The system cannot be made faster or more accurate if the flow of product is out 
of control. 
 
The primary variables that most impact system performance are: 1] The Hopper Gate Setting 
(Product Flow Control), 2] Bulk Cutoff (Setpoint 2) & 3] The Feeder Speeds (Bulk & Dribble). 
 
The next several subsections will explain these variables and instruct you on how to manipulate 
them to achieve your desired results. This subsection is a crash course in product flow control 
management. 
 

 
 
 

Flow Control is essentially the efficient management of product based on its characteristics. This 
means how well the product is running through the machine. 
 
Flow of product out of the Hopper will determine the level of product on the Feeder Pan which 
will impact the consistency of product supplied to the Weigh Bucket. If that product supply to 
the Weigh Bucket is unreliable or inconsistent, accurate and efficient (read fast) weighing will 
be impossible to achieve. 
 
Therefore when making adjustments to system performance that aim to increase throughput a 
good rule of thumb is to adjust first for accuracy. Basically this means control your product flow 
first and then worry about increasing speeds. 
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You must achieve and then maintain an efficient level of product in the Feeder Pan before 

making adjustments for speed. The ideal product level is that which is low (height) and 

consistent. This may seem counter-intuitive but truly less is more here. Keep the amount of 

product constant and consistently the same. Very often problems with accuracy and speed 

are the result of huge amounts of product on the feeder pan, see illustrations below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

You should now have an appreciation for the importance of managing flow control. 
 
  

Good Bad 

  

Product Level Height Low, Consistent & Uniform Product Level Height Too High, Uneven & Inconstant 
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6.2 Speed & Flow - Hopper Gate (Product Level) 
 

As already mentioned, products that look the same do not always act the same and may have 
different flow characteristics. 

Products with different flow characteristics must be handled as such and may require both 

mechanical and electronic adjustments for optimal performance. What is good for one product 

may be very wrong for another. 

Setting the Hopper Gate for flow characteristics should be the first adjustment made when 
approaching speed and flow. 
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The easiest way to adjust for a product’s flow control is by setting the Hopper Gate at an 
appropriate height. 
 
The Hopper Gate regulates the amount of product available for feeding, via the Feeder Pan, to 
the Weigh Bucket. It also functions as a restraint for products with excessive fluidity. 
 
 

Hopper Gate 
Settings 

The Hopper Gate height should be set based on the produt type being run. 

Always keep the gate height as low as practical for best control. 

Bulky Products Free-Flowing Products 

OFF LOW MID HIGH 

    

 

 
Removing the gate will cause control problems and should be done only as a last resort. Always keep the gate as low 
as practical for best control. 

 

 
 
 
 
 
 
 
 
 
 
 
  

Adjusting Hopper Gate Height 

 
When 

If you find the scale is not reacting as expected to a product you might first try adjusting the Hopper Gate setting. 

If the product is “bridging”, becoming clogged at the Hopper output, raise the gate or remove it completely for bulky, 

fluffy products. If the product is overflowing the sides of the Feeder Pan lower the gate as needed to restrict loose products. 

How Slide the gate up/down in relation to the feeder pan to achieve the optimal hopper aperature. 

Reset Gate Height 

1 Remove the Gate Knob, Fig. 6.1.B. 

2 Slide the gate into the desired 
position. 3 Fix into place with Gate Knob. 

6.1.B 
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6.3 Speed & Flow - Feeder Speeds: Incremental Speed Controls 
 

Adjusting the Feeder Speeds will further control the flow of product. This means of product flow 
control may be required for products not well controlled via Hopper Gate adjustments. 
 
Feeder Speeds can be changed using the Incremental Speed Controls which will be detailed in 
this sub-section and through a value change at Subroutine 3 which will be explored in the next 
sub-section. 
 

Increasing feeder speeds will not necessarily increase overall throughput. 
 

  When it comes to feeder speeds + / - do not imply up and down respectively, it is actually reversed in this 

instance. 0 is as fast as possible and 9 slow with “F” set as off, essentially + to go slow and - to go fast. 
 

 
 

You can use the Incremental Speed Controls to adjust feeder speeds while in Run Mode. This 

means of adjustment affects real time performance of the program being run and is not a 

permenant alteration to that program. Once Run Mode is exited feeder speeds will revert 

back to the stored speed setting. However, you can save those adjustments to the program 

prior to exiting Run Mode. See Save Speed Adjustments below on how to store adjustments 

made during “Run” Mode with the Incremental Speed Controls permanently to the program. 

8] FEEDER SPEED ↑ & C] FEEDER SPEED ↓ will alter performance of the magnetic vibratory 

feeder connected to that correspond- ing circuit. 9] HOPPER SPEED ↑ & D] HOPPER SPEED 

↓ will not actually cause the Hopper to move but would change the speed of a vibratory 

feeder hardwired into that circuitry. This may be a “Hopper Vibrator” or a “Spreader Feeder” 

if the system is so equipped. If there is no magnetic vibratory feeder hooked up to that circuit 

then commands issued using those buttons will not result in any change. 
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When in Bulk Mode 8] FEEDER SPEED ↑ & C] FEEDER SPEED ↓ will affect speeds for that 

circuited feeder’s “Bulk” speed and when in Dribble Mode 8] FEEDER SPEED ↑ & C] FEEDER 

SPEED ↓ will affect speeds for that feeders circuited “Dribble” speed. This would also apply 

to any feeder on the Hopper Speed circuit. 
 
 

Incremental Speed Control Adjustments 
 

 

 
8] FEEDER SPEED ↑ 

 
Increases feeder speed 

 

 

 
C] FEEDER SPEED ↓ 

 
Decreases feeder speed 

 

 

 
9] HOPPER SPEED ↑ 

Increases back feeder 
speed or hopper vibrator, 
if equipped. 

 

 

 
D] HOPPER SPEED ↓ 

Decreases back feeder 
speed or hopper vibrator, 
if equipped. 

 

 Must be in “Run” mode to register. Affects operating mode only therefore your scale must be running to register 
these adjustments.  

 Tip If Dribble is too quick to make adjustments press down on the Weigh Bucket quickly. This will force the logic 
to go to Dribble mode and give you plenty of time to experiment. 

 

  This type of adjustment is merely TEMPORARY and the speeds will revert back to the stored setting if you do not save the change. 
 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
  

Save Speed Adjustment Example 

Sequence RUN \ STOP + E] ENTER + 7 + B 

 
Buttons 

 

Save Speed Adjustments 

  To make the adjustment permanent you must save it to the program. 

    1   Exit Run Mode   

    2   Press E] ENTER 

3 Input Program 
Code 

Use  the  code  for  that  program  just  exited 

 
Note If you’ve been running program 7B when you adjusted 

the speed you must re-enter that same code to store 
the speeds. 
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6.4  Speed & Flow - Feeder Speeds: Bulk/Dribble @ Sub 3/Sub 2 
 

The Feeder Speeds of a program can be altered by changing the value of Sub 3. This is a 
permanent change to the program. When that program is next recalled, assuming the change 
was stored correctly, the feeders will run as reset. 
 
To highlight the role of Sub 3 in setting program feeder speeds we will refer to an example, A1, 
Fig. # 6.4.A. It is also necessary to define the feeder process by explaining “Bulk” & “Dribble” as 
well as review subroutine bit controls. 
 

 
 

 
 

As explained in Sec. 5.1  a subroutine is 
composed of four digits expressed as two 
pairs of two digits each. These pairs are 
called bits and are labeled BIT # 1 & BIT # 2, 
Fig. # 6.1.B. 
 
Since feeder speed(s) are dictated by the set 
value of Sub 3, let’s look at that subroutine 
of program A1, Fig. # 6.1.A. 

 

A filling cycle is composed of two stages:  

 Bulk & Dribble. 

 
 
 

 
If you need to alter the speed of a program’s set feeder speed you can make that adjustment to 
Sub 3 of your program using the Change Subroutine Command Sequence detailed in sub-
Section 5.2. 
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You do not need to change both “Bulk” and “Dribble” though you can if necessary. Let’s walk 
through a few button se- quence examples to further clarify this process. We will refrence 
program A1, Fig. # 6.4.A specifically Sub 3. 
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6.4 Speed & Flow - Feeder Speeds: Bulk/Dribble @ Sub 3/Sub 2 
 

 

Remember, as with all program changes, to check your 
Supervisor Codes and override or re-set as needed, see 
Section 5.3. 

Update your PDS accordingly, for future reference. 

Refer to Table II, Section 5.1, for a full 

list of Subroutine Bit Instructions 
 

 
 

Because you are adjusting the feeder speeds via programming it will be permanent, assuming 
correct execution. 
 
Hopper Vibrator speed is to Sub 2 as Feeder speed is to Sub 3. 
 
Sub 2 of A1, Fig. # 6.4.A, is set as FF FF so we can discern that there is either no Hopper Vibrator 
or it is off for this program. 
 
Assuming there is a magnetic vibrator connected to the Hopper Vibrator circuit available to set, 
or turn on in this case, 
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Let’s review that process. 
 

F is the hex code used for off. 

 
 
 

The principles and mechanics described herein are an expansion on those put forth in sub-
sections 5.1 & 5.2 regarding sub- routines. These same principles may be applied to other 
subroutine changes such as Sub 5, the bit assignments of which control Re-zero & Check Delay. 
In the next sub-section we will look at Sub 5 in detail.. 
 

 
Please refer to Table II in sub-section 5.1 for a complete list of Subroutine Bit Instructions. 
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6.5 increasing Accuracy - Check Delay 
 

Very basically Check Delay is a pause between hitting the target weight and beginning the next 

indicated action. This pause is designed to ensure no under weights and is inextricably linked 

to accuracy. Its other purpose is to mitigate for the not obvious environmental factors, mainly 

gravity and inertia, that directly impact scale performance relative to application specifics. In 

this sub-section we will discuss Check Delay and the role it plays in optimizing accuracy while 

mitigating the effects of gravity and inertia as they pertain to your unique application. We will 

get into the theory and physics surrounding Check delay but first the process will be described. 

  

Check Delay - The Process: Pause, Dribble or Dump 

The scale programming is such that once the logic registers the amount of product in the weigh 

bucket has hit the Target Weight all feeders will cease and a pause is affected. The duration of 

this pause is programmable at Bit # 2 of Sub 5. This pause is referred to as Check Delay. Upon 

expiration of Check Delay the load cell will read again and based on what is found to be in the 

Weigh Bucket the scale will perform an applicable action, see Fig. # 6.5.A. 

 
  



CE-ME-109 Series Linear Weigh Filler Operational Manual   

 

   Page 58 
 

Accuracy vs. Speed 

As already explained Check Delay is crucial to accuracy but it will increase the total length of 

time required for a cycle to complete. As with most things a compromise may have to be 

made between speed and accuracy. Your goal is to set Check Delay duration length so that 

it expires after sufficient time has elapsed to allow for all products in transition to settle in 

the Weigh Bucket. 
 

Too Short Risk of underweights, decreased 
accuracy 

Too Long Unnecessary slow down of throughput 

Establishing an Effective Duration Length (Drop Height/Mass/Volume) 

The Check Delay duration length should be set to allow for enough time for all products to 

fully transition and settle into the weigh bucket. The length of time that will take is relative 

to several factors that should be evaluated when determining an appropriate length, let’s 

take a look at those: 
 

 
See the previous sub-sections on Speed & Flow if you are experiencing an inordinate number of over-weights. 

More complex systems may have integrated auto-rejects or alarms designed to handle an over-weight after Check Delay. 

 

Check Delay - The Theory: Transition, Motion & Inertia 

You want to make sure that what is in the weigh bucket is on target. You might assume that it 

is if the scale is set up right, the load cell is calibrated and the bucket was emptied prior to 

running; but that would be wrong. The environmental factors mentioned previously, the 

idiosyncrasies of the product’s flow characteristics as well as the machine’s configuration all 

have an impact on the weighing process, variables necessitating the inclusion of a pause in the 

logic. 

Consider this: when the load cell registers the Target Weight, Setpoint 2 of the program, there 

is probably still product in transition from the pan which has not yet reached the bucket. That 

product in transition must be accounted for which is why we need Check Delay. Transitional 

product is also why Setpoint 2 Target Weight would be set at 0499 and not 0500 for a 500 g 

program. If the duration was set appropriately then all product will have transitioned into the 

weigh bucket once the delay has expired allowing for an accurate reading to be made. 

  

 

Under Tolerance 

Target in Tolerance

Over Tolerance 
6.5.A 

Chk Dly Pause  
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As product falls from the feeder pan it accelerates until it hits the 
weigh bucket. During the filling cycle the load cell is measuring the 
product’s resistance to its sudden change in velocity (i.e. 
deceleration) as opposed to its actual weight at rest. Think about 
this: when you step on a floor scale to weigh yourself it initially 
spikes higher than your actual weight; if you jump on it the spike 
will be even greater. Once you have stopped moving the scale will 
give you an accurate reading. 
 
This inertial phenomenon makes Check Delay critical to accurate weighing. It allows time for 
the product to come to rest and the entire mass in the bucket to settle ensuring an accurate 
reading of the final weight of the completed cycle. Fundamentally Check Delay is a pause to 
allow for all variables to stabilize so that an accurate measure of the weight in the bucket can 
be taken. 

 

The above suggestions are general rules of thumb. All products have unique flow 

characteristics; you should therefore evaluate different products individually based on their 

performance. 

 
  

 
 
 

Bucket 
Sizes 

As you can see from the below illustrations, Fig. # 6.5.B, product must fall farther to reach the larger weigh bucket than the 

smaller. That increased product fall results in more product in transition when the Target Weight is registered. Product is also 

accelerating at a great speed when it hits the bucket, since it is falling from a greater height, so the inertial mass is greater and 

will result in increased weight spikes. Therefore you will have a larger amount of product in transition that is falling faster with 

the larger bucket so you would set the Check Delay duration length longer for the larger bucket than for the smaller. 

 The farther the fall, read the larger the weigh bucket, the longer the Check Delay duration length should be set. 

 
 

Target 
Weights 

When SETPOINT 2 Target Weight is reached and the Check Delay pause commences the amount of product in transition will be 

greater for a higher Target Weight. The amount of product in transition is commensurate to the Target Weight and the Check 

Delay duration should be set accordingly even if the programs are run in the same bucket as illustrated in Fig. # 6.5.C. 

 The lower the Target Weight the shorter your may set the Check Delay duration length. 

 
Type/ 

Volume 

Products run to the same Target Weight but of differing densities may need different Check Delay duration lengths. Product 

density creates differences in the amount of product in transition, product fall height as well as bucket stability, Fig. # 6.5.D. 

 Denser products can have a shorter duration length as they transition more efficiently. Products with a high volume 
to weight ratio, i.e.“fluffy” products, or products with very large particulates will benefit from a lengthened duration. 
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6.5 Increasing Accuracy - Check Delay 

 

Check Delay - Set Value: Sub 5 @ Bit # 2 

The Check Delay duration length is set at Bit #2 of Sub 5. Alterations are made in the same 

manner reviewed previously in sub-section # 6.4 on changing Feeder Speeds at Sub 3. 

 

The relationship of Check Delay duration length to Target Weight is illustrated in the below 

example programs, Fig. # 6.5.E, 6.5.F, 6.5.G. The value of Bit #2 of Sub 5 increases as the Target 

Weight programmed at Setpoint 2.becomes greater. 

 

The actual duration length will increase as the value setting increases with 00 being no pause 

and 99 being the longest possible duration. Once you have established the duration length value 

you would like to input, adjust the program as already instructed to do so using the Change 

Subroutine Command Sequence detailed in sub-Section 5.2. and in the previous sub-section. 

 

Remember to input Bit #1 of Sub 5 the same as detailed in the PDS, you only need to change Bit 
# 2 of Sub 5 to adjust duration length. Failure to keep Bit # 1 the same may compromise the 
program’s functionality. 
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6.6 Bucket Adjustments 
 

It is very important for the Weigh Bucket to open and close properly. If, for example, the 
bucket door opens too slowly product accrual may occur while a slamming door could result 
in altered or inconsistent weights or Load Cell damage. 
  

The two elements of bucket performance you can adjust for a specific product are: 
mechanical force and bucket duration. 
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7.1 

7.1 Load Cell Info 

 
Each load cell has 4 colored wires and a shield wire. Each wire carries a voltage or piece of 
information to/from the controller where they are combined to result in an output weight. For 
the Load Cell to communicate correctly with the controller and produce an accurately displayed 
reading, the wires must connect to the appropriate terminal(s). These terminals are located on 
the Motherboard, Fig 7.1.B; the standard controller wiring pattern for load cell inputs, are listed 
in the below table. 

 

 

 
 

While the ME-109 might use red for +EXC, white for –SIG, green for +SIG and so on this is 

not necessarily the same color coding for all load cell manufacturers. One of the most 

common tech calls we get is the Load Cell “not working” often this is a result of incorrect 

wiring. 
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If you are experiencing negatively displayed weights, all zeros when a load is applied, no 

displayed weight at all, etc., or if you have received a new Load Cell from either us or an 

alternate source and it does not work when you connect it then checking the wiring is the 

first course of action you should take. 
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7.2 Hex Codes 

 

The proprietary controls are based in Hex Code allowing more programming options and 

expands system capabilities. Essentially “Hex Codes” use letters to express numbers composed 

of two digits. 
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7.3 Subroutine Assignments (Control Options) 
 

SUB 0, SUB 1 and SUB 6 are used to maintain the control options for any given program such 

as Supervisor Codes, peripheral  equipment  options  and  other  miscellaneous  variables  not  

associated  with  a  specific  numeric  value. 

Each digit position can be set to a particular Hex Code for the performance of certain functions. 

Below is a list of these functions with their corresponding Hex Codes and requisite digit 

position. 
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7.4 Mother Board Terminals 
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7.5 Main Board Layout 

 

The layout below depicts the location of each component on the Main Board as well as showing 
the overall configuration. 
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7.5 Main Board Functions 

The tables below are an index of each Main Board component as depicted on the facing page, 
Fig. # 7.5.A. 
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7.6 Feeder/Triac Board Layout 
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7.7 Display Board Layout 
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7.8 Known Values 
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7.9 Interconnect Template For Multilane Units 
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7.10 MAV Graph 

 
  



CE-ME-109 Series Linear Weigh Filler Operational Manual   

 

   Page 74 
 

7.11 Available Program Memory Locations 
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7.11 Available Program Memory Locations 
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7.12 Blank Program Data Sheets 
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7.12 Blank Program Data Sheets 

 

 


