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 INTRODUCTION 

How This Manual Is Organized  
This manual is both a tutorial and reference guide for the BioDot RR4500™ Reel-to-Reel Web Handling System.  It is organized in the logical 
sequence for a new user, so that you can search the manual intuitively to locate specific information; however, simply referencing the manual on 
occasion will not provide you with the instruction you will need to operate the unit!  You should read through this manual, as well as the manual for 
each optional component included with your system, at least once from beginning to end in order to learn how to setup, operate and maintain the 
unit in a safe and efficient manner. An operating manual for each of your systems optional components should be included in the tabbed sections of 
your system handbook. 

Section Layout   
The RR4500 Operating Manual is divided into two sections:  Setup and Operation.  Each of these sections is divided into three chapters, which 
correspond to the steps in the basic sequence for Setup and Operation of this instrument: 

Section One:   Setup Section Two:   Operation 

Chapter One:   Installation Chapter Four:   Reel to Reel Programming 

Chapter Two:   Instrument Alignment Part I – Physical Alignment Chapter Five:   Maintenance and Cleaning 

Chapter Three:   Instrument Alignment Part II – Running the Web Chapter Six:   Troubleshooting 

Each chapter in this manual covers a step in this sequence, and is organized into two sections. These sections are outlined below: 

Background 
The Background section includes a brief introduction to the chapter, followed by a listing of Key Words (key terminology defined) and any Tools and 
Equipment you will need for the procedure that follows.   
Key Words are italicized the first time they are used in a chapter to indicate that the definition is listed in the Background section. 

Procedure 
The Procedure section contains the step-by-step instructions for the task being performed (Installation, Physical Setup, etc.).  Key Words that are used 
in the procedure section are italicized to alert you that the term has been defined in the Background section of the chapter. 

Goals, Notes, and Cautions 
Throughout the manual, you’ll find margin icons or emphasized sections of text designed to draw your attention to key information.  The three types of 
emphasized text found in this manual are Goals, Notes or Cautions: 



Introduction  Page 2 

 
Reel-to-Reel Web Handling System   Operating Manual – Version 3.02  

  

Goals:  A goal for the information presented is included in the Background section of each chapter, and is emphasized with a margin icon and highlighted 
text.  For example: 

 The goal of the background section is to provide you with a context for the information that follows. 

 

Notes:  Notes are given throughout the manual, and are presented in an alternate font that is offset from the text.  For example: 

Note: Notes offer additional information about certain features of the instrument, or warn you of things to watch out for in performing a step in 
a procedure. 

Cautions:  Cautions are in bold text, and are presented in a block format.  For example: 

* Caution * 
Failure to read your manual will greatly impair your ability to operate the unit! 

Orienting Terminology 
Directional terminology is used throughout the manual to illustrate the relative positions of the RR4500 system components. We have defined this set of 
terminology below to ensure that these terms are clear to you when you encounter them in your 
reading: 

Note: Except where indicated, directions are given from the point-of-view of a machine 
operator who is a) facing the front of the machine and b) running web material in 
the standard direction (from left to right).   

Upstream:  Refers to elements on the left-hand side, or to the left relative to other elements 
Downstream:  Refers to elements on the right-hand side, or to the right relative to other elements 
Back-side:  Refers to elements towards the back of the machine, or away from the operator 
Front-side:  Refers to elements towards the front of the machine, or nearer the operator 

Handbook Structure and Easel Feature 
The BioDot System Handbook is divided into tabs, each of which contains a modular component of the whole manual.  The first tab contains the manual 
for your system platform, and each subsequent tab contains a “Module” for each of the options you have added to your system.   

You will likely find it useful to have your hands free so that you may handle machine components or work through elements of a procedure as you read.  
With this in mind, we have provided an “easel card” in the back of the manual that will allow you to stand the manual on your work surface.   

Back-side

Front-side

     Upstream Downstream

(Looking Down on Unit)
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To use the easel feature, flip back the binder cover of this manual and fold it under so that the spine of the binder and the front page of the manual are 
facing up. Locate the “easel card” at the back of the binder, and unfold the edge of the card so that the first fold wraps the long edge of the binder back.  
Now, simply stand the binder on your work surface (on the long edges of the binder cover and binder back), placing the long edge of the binder cover into 
the second fold in the easel card to secure it in the upright position. 

RR4500 System Specifications 

Power/Air Requirements 
Electrical:  

USA - 115/220 VAC, 1 Phase, 50/60 Hz, 15A  
120/208 VAC, 3 Phase, 60 Hz 20 Amps (NEMA plug L21-20P). 
Europe – 230 VAC, 1Phase 50 Hz 15 Amps. 
Japan – 100VAC, 1 Phase 50/60 Hz 20 Amps.  
Air: 40-80 PSIG (2.8 – 6.3 Kg/cm2); must be a clean, dry, and filtered air source at constant pressure  

Dimensions 
(Excluding options) 

64 inches (163 cm) wide at widest point 
23 inches (56 cm) high, from bottom of support base to top of supply reel; 
26 inches (66 cm) deep at deepest point 

Weight 
(Excluding options) 

110 lbs (50 kg) 

Tolerances 
Note:  Tolerances will vary, dependent on material and process. 

Web Width:  Web widths between 5.0 mm (.2 inches) and 98 mm (3.86 inches) 
Roll Diameter: Up to 40 cm (16 inches); standard roll size is 13 inches 
Reel Hub:  Optional hub sizes of 1 inch, 2 inch or up to 4 inch (25 mm, 51 mm, or 101 mm) are available.  Standard Hubs have a 3-inch (76 mm) core 

diameter.  Custom reel hubs are available. 
Linear Web Speed:  Up to 4 inches/second (125 mm/second). 
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Web Tracking:  The auto tracking system can maintain web position to +/- 1 mm on take-up roll, and +/- 0.5 mm on dispense line position relative to web 
edge. 

General Safety Summary 
Avoid Spills:  Do not allow fluids to spill on top of the dispenser/control box, material pay-out or take-up reels, and the dry tower base control unit(s).  
Clean up spills on or around the unit immediately: soak up the spill with a lint-free sponge or cloth, and then carefully (adding solution to your cleaning 
cloth and not the spill area) clean the area with a 70% IPA solution to remove residue and aid in liquid evaporation. 
Use Proper Power Cord: To avoid fire hazard, use only the power cord supplied with the unit. 
Avoid Electric Overload:  To avoid electric shock or fire hazard, do not run this machine on a circuit with a lesser amperage rating. 
Ground the Machine:  This machine is grounded through the grounding conductor of the power cord.  To avoid electric shock, the grounding connector 
must be connected to earth ground. 
Do Not Operate Without Covers:  To avoid injury or electric shock, do not operate this machine with covers of panels removed. 
Use Proper Fuse:  To avoid fire hazard, use only fuses that are of the type and rating specified for this machine. 
Do Not Operate in Wet/Damp Conditions:  To avoid electrical shock, do not operate this machine in wet or damp conditions. 
Do Not Operate in an Explosive Atmosphere:  To avoid injury or fire hazard, do not operate this machine near combustible or explosive chemicals. 

Reel-to-Reel Optional Components 
• Antistatic System • Dip Tank Module • Environmental Chamber 
• Dispense Auto-tracking System • Drying Tower Module • Delay Tower Module 
• Line Presence Inspection System (see Dispensers Operating Manual for details)   

Dispenser Options 
System can accommodate up to 8 of the following dispensers in any combination: 

• BioJet Quanti™ 4000  • AirJet Quanti™ 3000  
• BioJet Quanti™ 3000  • Airjet Quanti™ 2400 
• Frontline Quanti™ 1000 • Airjet Quanti™ 2300 
• Syringe Pumps • Other Commercially available dispensers (compatibility varies) 

For more information on the dispensers, refer to the Dispensers tab (Dispensers Operating Manual) in the BioDot System Handbook.  A Dispensers 
Operating Manual will be included in this tab if a dispensing module is incorporated into your system.  

The Reel-to-Reel Web Handling System is illustrated on the following two pages. 
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The RR4500 - Illustrated 
The RR4500 Reel-to-Reel Web Handling System is shown in Figure 1 on the following page. 

The basic (standard) system is composed of four modules, which are discussed below: 

Pay-out Module 
The Payout module includes the Pay-out Reel, Tension Control Module 1, and associated rollers; also called the “supply end” of the system.  

− Tension Control Module 1 (TCM 1): 
TCM 1 is part of the payout module, and consists of a rotational position sensor and a Dancer Arm. TCM 1 modulates web tension on the payout end 
of the system. 

Drive Capstan Module   
The Drive Capstan Module consists of pneumatically operated Pinch Rollers, and a Drive Motor.  The Drive Capstan drives the web and controls web 
speed. 

Dispensing Module 
The Dispensing Module includes the Dispensing Platform and the Dispensing Nest.  The dispensing platform is the mounting surface for the attachment of 
dispensers.  The dispensing platform adjusts position automatically in response to a signal from a pair of edge sensors on the upstream side of the 
dispensing nest (the Dispense Auto-Tracking System). 

The dispensing nest is the portion of the dispensing module over which the web travels.  It contains a front and rear web edge guide.  

Take-up Module 
The Take-up module includes the Take-up Reel, the Take-up Auto-Tracking System (consisting of a pair of sensors just upstream of the take-up reel), 
Tension Control Module 2, and associated rollers. 

− Tension Control Module 2 (TCM 2): 
TCM 2 is part of the take-up module, and consists of a rotational position sensor and Dancer Arm.  TCM 2 modulates web tension on the take-up end 
of the system.  

Optional Components:  Environmental Chamber (surrounds Take-up Module), Dip Tank, Drying Tower, Delay Tower; an appendix for each of the 
optional components is included as part of your Reel-to-Reel operating manual.  Information on the Dispensers is given in a separate manual.  The 
Dispensers Manual is included within a separate tab in your System Handbook if your system includes a Dispensing Module.  

Please take a moment to familiarize yourself with the basic layout of the instrument, before proceeding to Chapter 1, Installation.   
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Figure 1 

 



 

 
Reel-to-Reel Web Handling System   Operating Manual – Version 3.02  

  

 SECTION ONE:  SETUP 



Chapter One - Installation  Page 8 

 
Reel-to-Reel Web Handling System   Operating Manual – Version 3.02  

  

CHAPTER ONE:  INSTALLATION 

Background 
This chapter discusses the steps for installing the instrument, including unpacking, assembly, and connection of system components.  A BioDot 
technician will perform most of these tasks for you on site; however, it is important that you as the user become familiar with the basic installation 
procedure.   

 The goal of this section is to familiarize you with the layout of the Reel-to-Reel, and to instruct you in the proper method of installation, including both 
Unpacking and Assembly.   

 

Key Words 
BNC:  Also Bayonet or Coaxial connectors, a BNC connector is used to interface BioJet dispensers with the system platform. 
Molex:  A Molex (brand-name) connector is a plastic (usually white) in-line pin-and-socket connector (joins two cables). 
AMP:  An AMP (brand-name) connector is a larger, round (usually black), panel pin-and-socket connector (interfaces with a jack on the back of the unit).      
Connection:  Throughout the manual, connection refers to the connection between modules via BNC, Molex, or other cables.   
Hand-Held Terminal:  The Hand-held terminal is the user-interface for the instrument. It consists of the keypad and software that control system operation, 
as well as an LCD display terminal for viewing menu structure, stored data, and system status. 
Reel Flange (Back-side or Front-side Flanges):  The Reel Flanges are the removable portions of either the payout or take-up reel.  A reel flange is fitted 
with a serrated reel hub designed to contact and hold the core of the web material roll without slippage.  The flange is released from or tightened onto a 
reel by a lever that is located on the front side of the reel hub. 
Reel Hub:  The Reel Hub is the reel component that interfaces with and holds a roll of web material, by fitting snugly against the end of the roll core. 
Guidance Rollers:  The Guidance Rollers are a set of narrow, fixed rollers located upstream of the dispense tracking sensors. 
Chassis:  The Chassis is the optional support surface available for the Reel-to-Reel. 

Tools/Equipment 
• Set of Allen wrenches (provided with the unit) 
• Tweezers (provided with the unit) 
• BioDot Chassis, or other flat surface capable of supporting the dimensions and weight of the instrument (See RR4500 System Specifications, p. 1) 
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Procedure 
Note:  The following installation instructions apply to the Reel-to-Reel Web Handling System supplied without options (i.e. Dip Tank, Drying 

Tower, Dispensers).  A manual supplement (sub-manual) for each system option acquired is included in this manual in a separate 
tab. 

* CAUTION * 
When removing the BioDot RR4500 from its shipping container, lift each component from the bottom.  

Attempting to lift the components by the reel hubs, dispenser platform, etc., may misalign or 
permanently damage the unit! 

Unpacking 
1. Remove all system components and position them on the support chassis. 
2. Locate the packing checklist that is provided with the instrument.  Please go over this list to confirm that all ordered parts, tools and accessories are 

accounted for.  If an item is missing, please see Technical Service, in Appendix B of the RR4500 manual. 

Assembly 
BioDot Technicians will assemble your system for you; however, as it may be necessary for you to 
disassemble the unit in the future, we strongly advise that you familiarize yourself with the assembly 
process. 

The modular nature of the Reel-to-Reel simplifies assembly; you have only to connect the factory-labeled 
component cables to the corresponding “Molex” connectors and/or jacks.  The exact order of assembly 
will vary with the specific design of your web handling process (position of optional components such as 
drying towers, etc.); the Technicians performing your installation will explain such variations, if 
necessary.   

The unit must be assembled on the workbench or table where it will be operated, and the supporting 
surface must be level and flat.  The BioDot support chassis is a strongly recommended option.  

In general, the assembly will follow the course outlined in these steps: 

3. Verify that the main power switch, located on the back of the unit, is in the OFF position ( ) (see Figure 2). 
4. Assemble the unit and optional components in the order dictated by the design of your web handling process. 
5. Connect all AMP connectors (“plugs” - labeled P1, P2, etc.) to the corresponding jack (J1, J2, etc.) on the back-side of the unit (see Figure 2).   
6. Connect all Molex connectors to their matching mate (e.g. A to A, B to B, etc.). 

Figure 2 

 



Chapter One - Installation  Page 10 

 
Reel-to-Reel Web Handling System   Operating Manual – Version 3.02  

  

7. Connect the BNC connectors for the BioJet dispensers.  Dispensers must be connected in the 
proper order, so that they will be in sync with the Syringe pumps.  The BioJets are numbered 
from left to right, facing the unit, and their connector jacks are numbered 1 through 8 from 
left to right and bottom to top (see Figure 3).  

8. Connect the power cord to the receptacle on the rear of the unit and plug into suitable power 
mains.  

9. Connect 40 to 80 PSI of filtered air (no lubricants) to the input of the mist separator (see 
Figure 4) on the back side of the unit: 
• Insert the ¼ inch air tubing into the quick connect fitting.   
• To remove the airline, push in on the tubing with one hand while pushing in the fitting 

itself with the other hand. 
10. If Line Presence Inspection System is installed, install connections ( Figure 5):   

• Connect the air line labeled “Mark” or “Inspection” to the corresponding pneumatic connection on 
the back of the unit. 

• Connect the other end of the air line to the reservoir bottle for the inspection marking system ink. 

See Dispensers and Options tabs for instruction on the installation of the dispensers and other optional 
components.  

Figure 3 

 

Figure 4 

 

 Figure 5 
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CHAPTER TWO:  INSTRUMENT ALIGNMENT PART I – PHYSICAL ALIGNMENT 

Background 
The next two chapters outline the process by which you will physically align the Reel-to-Reel system components in preparation for running web material.  
Your instrument has been factory-configured to accommodate the particular web material that you will be running on the machine; thus the major 
alignment steps have been completed for you.  However, each time you place a material of different width or thickness on the Reel-to-Reel, adjustments to 
the alignment may be necessary to assure that your web material runs smoothly and efficiently through the machine.   

 The goal of this chapter is to instruct you in how to set-up the unit so that web may be properly centered in the Reel-to-Reel, by explaining how to 
Position and Thread Web Material, and to Align the Mechanical System Components and Crowned Rollers. 

 
We will begin by explaining how to perform an Initial Set-up, which you will need to do only when changing between web materials of different widths.  
The initial set-up provides you with a starting point from which to begin fine-tuning the alignment of system components.   

Note:  If your web material is wound with an interlayer (liner), see the Liner Pay-out/Take-Up Module tab after reading this procedure.  The 
following procedure applies to all Reel-to-Reel systems, but requires supplemental information if a liner take-up option has been added 
to your unit. 

Key Words 
Center:  The center is the position in the y-axis where web will naturally track, based on the alignment of system components, when the Reel-to-Reel is in 
operation.   
Roll:  A Roll is a quantity of Web Material supplied by the user, which is spooled onto a cardboard or plastic core. 
Spray side:  The Spray Side of a web material is the side to be treated. 
Exterior Wind:  This term refers to the manner in which a web material has been wound onto a roll, so that the spray side of the material is facing out 
(facing away from the roll core). 
Interior Wind:  This term refers to the manner in which a web material has been wound onto a roll, so that the spray side of the material is facing in (facing 
the roll core). 
Width:  Here, width refers to the width of a web material. 
Depth:  Here, Depth refers to the measured distance from front-side to back-side of a reel or reel hub. 
Payout:  To “pay-out” web material is to properly unroll or free the material, from the roll on the payout reel and into the Reel-to-Reel system. 
Take-up:  To “take-up” material is to properly spool the treated web material after it has passed through the Reel-to-Reel.  The width of the take-up core 
should always be slightly greater than the width of the web (a minimum increase of .5 inches is recommended). 



Chapter Two - Instrument Alignment Part I: Physical Alignment  Page 12 

 
Reel-to-Reel Web Handling System   Operating Manual – Version 3.02  

  

Dispense/Take-up Tracking Sensors:  These are the two sets of auto tracking sensors, located on the dispense module and take-up module, respectively.  
The sensors detect the edge of the web material and trigger y-axis adjustment of the dispensing platform or take-up reel in response to changes in web 
tracking.    
Datum Edge:  A Datum edge is a fixed, straight edge that can be used to position or guide web material. 
Crowned Roller:  One of four rollers in the RR4500 tensioning system which have a “crowned” profile; that is, the crowned rollers slope towards the edges 
so that the peak height is at the center of the roller  

Tools/Equipment 
• Set of Allen wrenches (provided with the unit) 
• Tape measure (or yard stick) 
• Web material 

Procedure 

Initial Set-up  
1. Energize system electrical and pneumatic systems. 
2. Position the pay-out reel at its most inside position (Figure 6):  
Note:  In most cases, the pay-out reel is pre-set at the most inside position, but you should 

confirm this by loosening the set screws and gently pushing the reel in the inside 
direction. 

• Remove the outer reel flange by releasing the flange lever and sliding the flange towards 
you. 

• Using a 3/32” Allen wrench, loosen the two set screws on the reel shaft. 
• Push the inner flange back to its most back-side position, and re-tighten the set screws. 

Figure 6 
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3. Position the dispensing nest at its most inside position (Figure 7): 
• Using a 9/64” Allen wrench, loosen the four socket head cap screws that secure the 

dispensing nest. 
• Loosen the two thumbscrews that secure the dispensing nest front edge guide. 
• Gently slide the unit to its most inside position. 
• Slide the front edge guide to its most outside position. 
• Do not re-tighten screws at this point. 

→  
4. Position each crowned roller in the 

pay-out and take-up modules at the 
approximate center of its range 
(Figure 8): 
• Turn the adjustment knob on the near end of the crowned roller shaft clockwise (to move 

roller outside) or counterclockwise (to move roller inside) until the roller is positioned (by 
eye) in the approximate center of its range. 

5. If drying tower(s) is installed, 
position each drying tower 
approximately in line with the pay-
out/take-up crowned rollers (Figure 
9): 

• Locate the drying tower positioning knob on the front face of the drying tower module 
base. 

• Turn the positioning knob clockwise (to move drying tower outside) or 
counterclockwise (to move drying tower inside) to re-position each tower. 

→  

Figure 7 

 

Figure 8 

Figure 9 
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6. Position the dispense and take-up tracking sensors so that they will not contact web material during 
the alignment procedure (Figure 10): 
• Loosen the black thumbscrews securing the positions of each set of tracking sensors (pay-out 

and take-up). 
• Slide each sensor away from the material, and re-position at the farthest extent of its range. 

 Note:  Dip tank is not adjustable in the y-axis 

Position and Thread Web Material 
7. Obtain a roll of material (wound onto a core of appropriate inside diameter).  Locate the spray side 

of the material, and determine whether the roll has an interior or an exterior wind (see Figure 11).  
Note:  The Reel-to-Reel standard hub size is for a 3-inch diameter (75 mm) roll core; you will 

need material with a roll core of this size unless your unit is equipped with custom hubs.  

• If interior wind: you will position the roll so that the material will pay out in a 
counterclockwise direction (or, from the left side of the roll). 

• If exterior wind: you will position the roll so that the material will pay out in a clockwise 
direction (or, from the right side of the roll). 

8. Remove the payout reel outside flange: pull up on the 
flange lever to release flange, and remove (Figure 12). 

9. Position the roll on the payout reel flange in the 
appropriate orientation (for an interior or exterior 
wind). 

→  
10. Replace the payout reel outside flange on the reel shaft 

without re-tightening the flange lever. 

Figure 10 

 

Figure 11 

Figure 12 

→ 
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*Caution* 
Tightening the flange lever before attempting to pull material from the roll will require 
you to place a detrimental force on the drive motor!  At this stage, the roll of material 

should be allowed to “slip” on the reel for the purposes of threading the machine.   

11. Place an empty roll core, whose width is greater than that of the web material, onto the take-up reel. 
*Caution*   

The roll core on the take-up reel must have a width that is greater than the material 
itself (.5 inches or more is recommended), to prevent damage to the edge of the 

material! 

12. Route the web material through the Reel-to-Reel: 
Note:  If for some reason the pinch rollers of the drive capstan are closed, check first to insure that the air 

hoses are connected and a minimum pressure of 20 PSI has been attained.  If air pressure is 
correct and drive capstan rollers are engaged, see Chapter 2, Introduction to the Hand-held 
Terminal. 

• Pull a length of web material from the roll, and loop it under the first (crowned) roller (left to right).  
• Thread the web through the remaining rollers on the payout side by looping it over or under the rollers in 

an alternating fashion (see Figure 13). 
• Thread the web beneath the first set of guidance rollers (and between dispense tracking sensors, if installed) 

and through the dispensing nest (Figure 14). 
• Thread the web between the pinch rollers of the drive capstan (Figure 15). 
• If a dip tank is installed, lift the dip tank immersion roller to allow routing of web material (see Figure 16; 

refer to the Dip Tank tab in your manual for additional information):  
− Pull each locking bolt out and away from the dip tank assembly. 
− Lock each bolt in the open position by rotating ¼ turn while holding out. 
− With bolts locked open, lift roller out of dip tank to the desired height. 
− While holding roller at desired height, release bolts one at a time. 

→  

Figure 13 

 

Figure 14 

 

Figure 15 
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• If a drying tower is installed, route the web through the drying tower (refer to the Drying Tower tab 
in your manual for additional information):  
− Route the web beneath the entrance crowned roller at the base of the drying tower (upstream side; 

see Figure 17, A). 
− Route the web vertically through the Teflon guide pins on the upstream side of the drying tower, and 

over the crowned roller at the top (see Figure 17, B). 
− Route the web down through the Teflon guide pins on the downstream side, and beneath the exit 

crowned roller (Figure 17, C). 
• Route the web beneath the guidance roller 

on the entrance side of the environmental 
chamber (if installed) and over the top of 
the first crowned roller in the Take-up 
Module (see Figure 17, C). 

→  
• Thread the web through the remaining 

rollers on the take-up side by looping it 
over or under the rollers in an alternating 

fashion (Figure 18). 
• Thread the web between the last set of guidance rollers (Figure 18). 

13. Tape the free end of the web material to the center of the take-up roll core. 
14. Tighten the payout reel flange lever. 

Figure 16 

 

Figure 17 

 

Figure 18 
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Align the Mechanical System Components and Crowned Rollers 
In order to assure that the web material will run smoothly through the system and spool cleanly 
onto the take-up reel, the mechanical system components must be centered relative to the web, and 
the web must be properly centered on the crowned rollers.  

15. Position the crowned rollers: 
• Position the first crowned roller (pay-out side) so the highest point of the crown is located 

in the center of the web material (refer to step 3). 
• Measure the distance from the outside edge of the first crowned roller to the outer edge of 

the machine base (Figure 19). 
• Transfer this measurement to the remaining crowned roller on the payout side, and to those 

in the take-up module. 

• If a drying tower module is installed, transfer this same measurement to the 
crowned rollers in the drying tower(s): use the drying tower positioning knob to 
align each tower. 

16. Center the dispensing nest (see Figure 20 and Figure 7): 
• Move the entire nest forward, if necessary, so that the web is not dragging against 

the back edge guide and clears the nest without risk of damage.  The web does not 
need to be centered in the nest. 

• Optional:  Move the front edge guide of the dispensing nest into the web, to provide 
a datum edge for the web to track against.   

Note:  It is not necessary for the web to contact the edge guide, as the dispense 
and take-up tracking will stabilize web position after alignment.  Through 
experimentation, you may choose to use the edge guide if you find that your 
material requires extra stabilization (depending on texture, weight, etc.). 

Figure 19 

 

Figure 20 
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CHAPTER THREE:  INSTRUMENT ALIGNMENT PART II – RUNNING THE WEB 

Background 
At this point your machine should be ready to begin running web material.  In this chapter you will first learn the basic aspects of the hand-held terminal 
that will allow you to operate the Reel-to-Reel unit, and then run web material in the unit for the first time.    

 The goal of this chapter is to provide an Introduction to the Hand-Held Terminal, including basic system programming, and to illustrate the remaining 
step in the alignment process, in which you will Run Your Material to Find the Crowns.   

 
The introduction to the hand-held terminal consists of a short tutorial which is designed to familiarize you with the keypad and menu structure of the hand-
held terminal. You will then select a sample program from the menu, and run several meters of web through the system to observe its behavior and make 
any necessary final adjustments prior to actual operation. 

Key Words 
Crown:  The high point on each crowned roller. 

Tools/Equipment 
• Set of Allen wrenches (provided with the unit) 
• Tape measure (or yard stick) 
• Web material 

Procedure 

Introduction to the Hand-Held Terminal 
(Refer to the Hand-held Terminal tab in your manual for a detailed description of menu hierarchies and programming instructions). 

1. Confirm that system electrical and pneumatic systems are energized. 
2. Confirm that the hand-held terminal is properly connected to the reel-to-reel; the coiled cord for the terminal should be plugged in to the outlet labeled 

“terminal”, located on the back of the reel-to-reel dispensing module. 
3. Each time power is restored to the unit, the terminal will display a start-up screen with the software version number.  Press enter to go to the terminal 

Main Menu.   
Note:  If the terminal displays the words “Factory Mode” upon start-up (start-up screen only), contact BioDot Technical Service immediately 

(see Appendix B). 
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In the following steps, you will simply navigate the relevant sections of the Hand-held terminal menu set: 

4. From the terminal main menu, locate the menu options listed below (two of six options listed on the terminal main menu): 

 PROGRAM 

 SYSTEM UTILITIES 

During this procedure, you will use only these two menus.  
5. To select an option, use the up and down arrow keys to bring the pointer to the desired option, and then press the enter button.   

Select the System Utils option now.  This will bring up the system utilities menu: 
 CAPSTAN/TRACKING 
 MARKER 
 STATISTICS  
 WATCH INPUTS 

Again, by using the up/down arrow keys, select CAPSTAN/TRACKING and press enter. 
6. The following menu options, each representing a system utility, will be displayed: 

⇒ TCM  (ON/OFF) 
⇒ DRIVE CAPSTAN   (ON/OFF) 
⇒ DIP TANK  (ON/OFF) 
⇒ DISP TRACK  (ON/OFF) 
⇒ TAKEUP TRACK (ON/OFF) 

These are toggle menus; each of the utility options shown (i.e. ON versus OFF) may be selected by pressing the enter key to toggle between the two (it 
is not necessary to change any of the current settings at this point). 

7. Press the ESC key several times until you return to the main menu. 
8. From the main menu, select the PROGRAM menu, which will bring up the following options: 

 SELECT (NAMES OF CREATED PROGRAMS; this option will only be displayed if > 1 program has been input) 
 EDIT 
 CREATE (PROGRAM NAME) 
 DELETE (NAMES OF CREATED PROGRAMS) 

See the Hand-held Terminal Tab for a detailed explanation of the PROGRAM menu options. 
Note: There is most likely a single program option currently stored in the terminal database.  Therefore, the SELECT option will probably not 

be offered, unless you have arranged for special, pre-installed programs. 
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9. Select the EDIT option, which will display the program parameters of the only program available (in most instances); SAMPLE ONE: 
⇒ NAME:  SAMPLE ONE 
⇒ FEED:  CONTINUOUS (factory set – no other option available) 
⇒ LENGTH (M):   
⇒ SPEED (MM/S): 
⇒ ACC (MM/S2):  
⇒ DRIVE CAPSTAN:  YES  (toggle menu - YES/NO) 
⇒ DIP TANK: YES  (toggle menu -YES/NO) 
⇒ DISP TRACK:  YES  (toggle menu -YES/NO) 
⇒ TAKEUP TRACK:  YES  (toggle menu -YES/NO)  
⇒ TCMS:  YES  (toggle menu -YES/NO) 
⇒ TANDEM N:  (checkmark if enabled) 

10. If there is >1 program option, listed under the SELECT menu, select program SAMPLE ONE now. 

Run Your Material to Find the Crowns 
You will now run a few meters of material and observe the way it is tracking through the system. 

11. Return to the main menu by pressing the ESC button on your keypad until the main menu appears. 
Note:  This step is optional; you can run a program from any screen.  However, please note that certain screens will not allow system status 

information (data given while the unit is running) to be displayed.  

12. Run the program SAMPLE ONE:  press GO on your keypad.  To stop the reel-to-reel, press the ABORT button. 
13. Allow the material to run for several meters as you observe the tracking behavior.   
14. Make any necessary adjustments to the crowned rollers, so that the web is tracking in a straight line, over the center of each roller, and is being taken 

up on the take-up reel without damage to the material edges. 
15. If adjustments to the positions of the pay-out/take-up reels are necessary, press the ABORT button to stop the machine before making adjustments.  
16. When you are satisfied that the web is tracking correctly, position the take-up tracking sensors so that they are able to monitor the tracking of the web 

(the dispense tracking will come into play in the next chapter): 
• While the unit is running, move each take-up tracking sensor (one at a time) until it just “sees” the web material.  You will hear the sound of the 

take-up reel adjusting position when the sensor sees the edge of the material.  Now, very slowly, back the sensor away from the web until you hear 
the movement of the take-up reel stop. 

There may be additional alignment steps that are necessary for your particular material or procedure (i.e. the addition of extra weight to the dancer arms).  
In most cases, all the necessary measures for alignment of your material will have been determined during the assembly and testing of your instrument; 

These parameters will vary, dependent on your particular 
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however, additional alignment techniques may be employed (and recorded) during set-up.  If you encounter difficulties with the alignment of you material 
after set-up is complete, please contact BioDot Technical Service (see Appendix B).  

You are now ready to begin inputting your own programs.  If you will be dispensing onto your material, please read through the Dispensers manual 
(tab) before proceeding to the next section, SECTION TWO:  OPERATION.
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SECTION TWO: OPERATION 



Chapter Four - Reel-to-Reel Programming  Page 23 

 
Reel-to-Reel Web Handling System   Operating Manual – Version 3.02  

  

CHAPTER FOUR:  REEL-TO-REEL PROGRAMMING 

Background 
In this chapter you will learn how to design, input, and store reel-to-reel web-handling programs using the hand-held terminal.  For the sake of continuity, 
we will focus primarily on the programming capabilities of the hand-held terminal relevant to the reel-to-reel itself; a more in-depth discussion of 
dispenser configuration with the hand-held terminal can be found in the Dispensers Manual. 

 The goal of this chapter is to outline the hand-held terminal Menu Hierarchy; instruct you in how to Navigate the Menus; and explain the methods for 
Entering and Saving Data in order to create new programs or edit previously saved programs.   

 

Key Words 
LCD/Screen/Display:  The Liquid Crystal Display (LCD) is the 4-line screen located on the hand-held terminal. 
Non-volatile Memory:  Non-volatile Memory is memory that keeps its data when power is lost to the unit.  Non-volatile memory is used for long-term 
storage of data. 
Working Memory:  Working Memory is used to create or modify data.  Data in working memory are lost when the unit is powered down unless saved 
under the DATA STORAGE menu. 
Program:  A program is a storage location, in non-volatile memory, for a set of patterns that comprise a web-handling process.  
Keypad:  The Keypad is the set of buttons on the hand-held terminal. 
Menu:  A Menu is a specific grouping of information and fields.  One menu at a time can be displayed.  Menus that are longer than 4 lines are partially 
displayed on the LCD.  The hidden part of the menu can be displayed by scrolling the text up or down with the arrow keys. 
Menu Structure:  The menus are arranged in a hierarchical (tree) structure.  The highest level is called the main menu.  From this menu you can access 
only sub-menus at different levels in the hierarchy; the ESC key is used to return to the previous (higher level) menu. 
Field:  Fields are the areas within each line of a menu where data can be entered. 
Menu Selector:  The Menu Selector is the indicator arrow (>) that points to the active menu element.  
Edit Field:  An Edit Field is a field that contains an editable numeric or textual value after the field name (i.e. LENGTH:  200 or NAME:  
MYPROGRAM).  A new value is entered into an edit field by selecting the field with the Up or Down arrow keys and then typing the new value using the 
keypad. 
Toggle Field: A Toggle Field is similar to an edit field, except that the associated data are selected from a fixed group of choices.  A new choice is selected 
by using the Up/Down arrow keys to move the menu selector to the field to be changed. 
Activated:  This term describes the condition where the ACTIVE toggle field for a given program is set to YES or ON. 
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Tools/Equipment 
• None; you will need only the Reel-to-Reel unit and the hand-held terminal. 

Procedure 

Menu Hierarchy 
In this section we have provided a representation of the tree structure of the software menu setup.  We will refer to this hierarchy throughout the chapter.   

Note: The menu hierarchy provided is not an exact replication of the hand-held terminal display.   

The arrows to the left of each entry are given here to represent the level (hierarchy) of the given field in the menu structure: 

 THIS ARROW REPRESENTS THE OPTIONS DISPLAYED ON THE MAIN MENU (TOP LEVEL) 

 THIS ARROW REPRESENTS THE SECONDARY LEVEL SUB-MENUS 
⇒ THIS ARROW REPRESENTS THE TERTIARY LEVEL SUB-MENUS 

→ THIS ARROW REPRESENTS THE QUATERNARY LEVEL SUB-MENUS 

And so on.  Reel-to-Reel programming primarily involves only four of the five options shown on the Main Menu:  “  PROGRAM”, “  SYSTEM 
UTILS”, “  CONFIGURATION” and “  DATA STORAGE”. 

Please take a moment to look through the menu hierarchy, which begins on the following page. 
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HAND-HELD TERMINAL MENU HIERARCHY 

 PROGRAM 

 SELECT (NAMES OF CREATED PROGRAMS)  
Note: This sub-menu is only available when more than 1 program has been saved into memory! 

 EDIT 
⇒ NAME : (PROGAM NAME) 
⇒ FEED:  CONTINUOUS (factory set – no other option) 
⇒ LENGTH (M): 
⇒ SPEED (MM/S): 
⇒ ACC (MM/S2): 
⇒ DRIVE CAPSTAN:  YES/NO 
⇒ DIP TANK: YES/NO  
⇒ DISP TRACK:  YES/NO 
⇒ TAKEUP TRACK:  YES/NO 
⇒ TCMS:  YES/NO 
⇒ TANDEM N: (CHECKMARK IF ENABLED) 

→ ACTIVE: YES/NO 
→ RATE (UL/CM): 
→ VOL (NL): 
→ PITCH (HZ): 
→ ON TIME (MS): 
→ TRANS N (MS):  (TRANSITION PERIOD) 

 CREATE (PROGRAM NAME) 
 DELETE (NAMES OF CREATED PROGRAMS) 

 PRIME DISPENSER 

 TANDEM 
 DEVICE 
 ACTIVATE  

(Menu hierarchy continued next page) 
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 SYSTEM UTILITIES 

 CAPSTAN/TRACKING 
⇒ TCM  (ON/OFF) 
⇒ DRIVE CAPSTAN   (ON/OFF) 
⇒ DIP TANK  (ON/OFF) 
⇒ DISP TRACK  (ON/OFF) 
⇒ TAKEUP TRACK (ON/OFF) 

 MARKER 
⇒ PRIME MARKER 

→ PRIMING MARKER 
PRESS ESC TO ABORT 

 STATISTICS  
 WATCH INPUTS 
⇒ INPUTS (1 = ACTIVE): 

012345678 
000000001 
HIT ESC TO EXIT 

 CONFIGURATION 

 DIR:  FORWARD/REVERSE 
 LOW ERROR:  ON/OFF (OPTIONAL) 
 EDIT DISPENSER 
⇒ EDIT TANDEM BJQ 

→ TANDEM BJQ N 
→ CHANNEL INFO 

 CHANNEL 1 
 X OFF (MM) 
 Y OFF (MM) 

→ SYRINGE (UL): 250 
→ TYPE: XP3000 

(Menu hierarchy continued next page) 

These fields are used only in XYZ or 
ZX platforms; not used in RR4500 
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(⇒ EDIT TANDEM BJQ continued) 

→ MODE: HIGH RES/LOW RES 
→ FORCE: QUARTER/HALF/FULL 
→ COM: BIOS/COM1/COM2 

 EDIT TCMS (TENSION CONTROL MODULE) 
⇒ TCM 1 (PAYOUT) 

→ ROTATION: INTERIOR/EXTERIOR 
→ ENCODER: (CURRENT ENCODER VALUE) 
→ CENTER: (PRE-SET CENTER VALUE) 
→ HOME STATE: ON/OFF (STATUS) 

⇒ TCM 2 (TAKEUP) 
→ ROTATION: INTERIOR/EXTERIOR 
→ ENCODER: (CURRENT ENCODER VALUE) 
→ CENTER: (PRE-SET CENTER VALUE) 
→ HOME STATE: ON/OFF (STATUS) 

 PRIME (μL/S): 
 FILL (μL/S): 
 - BAD MARKER - 
 FREQ (HZ): 
 ON TIME (%): 
 HOME (mm/sec): 
 TIMEOUT (ms): 
 INDEX (mm/sec): 

 DATA STORAGE 

 SAVE DATA 
 LOAD DATA 

 SYSTEM INFO 

 SERIAL # 

(Menu hierarchy continued next page) 



Chapter Four - Reel-to-Reel Programming – Menu Hierarchy  Page 28 

 
Reel-to-Reel Web Handling System   Operating Manual – Version 3.02  

  

(  SYSTEM INFO continued) 

 BIOS 
 FIRMWARE 
 BDLIB 
 KERNEL 
 AXIS LIB 
 DISP LIB 

Navigating the Menus 
Four keys are used to move through the menu hierarchy: 

• The UP and DOWN arrow keys move the menu selector up or down one line.  The entire menu will scroll upward or downward if the selector is 
already at its top or bottom position and there are additional menu items above or below the currently selected one.  

Note:  The RIGHT and LEFT arrow keys are not used.  

• The ENTER key will activate the currently selected menu item, and either bring up a sub-menu, or toggle between fields in a toggle field. 
• The ESC key displays the menu above the current one in the hierarchical structure.  Pressing ESC will ultimately bring the operator to the Main 

Menu. 

Entering and Saving Data 
There are essentially three options when you are entering data; you will CREATE a new program, EDIT an existing program, or DELETE an existing 
program.  The key to entering data is this:  you must immediately save any new program data, or changes you make to existing programs, by selecting “  
SAVE DATA” under the “  DATA STORAGE” menu.  ALL data will remain working memory until it is formally saved in this manner. 

Create a New Program 
To create a new program, you must first enter a name for the program.  After the name is saved into memory, you will then enter the desired web handling 
parameters for that program under the EDIT sub-menu. 

To create a new program name:  
A. Select “  CREATE” under the “  PROGRAM” menu. Type in a program name using the terminal keypad, and press the ENTER key when finished.   

B. Immediately save this name as described above in the preceding sections: using the ESC key, return to the main menu, and then select “  SAVE 
DATA” under the “  DATA STORAGE” menu. 
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To enter the program parameters for the new program: 
C. Return to the “  PROGRAM” menu and select “  EDIT”.  The EDIT menu, with associated sub-menus, is shown below, followed by a description 

of each of the EDIT menu options: 

 EDIT 
⇒ NAME : (PROGAM NAME) 
⇒ FEED:  CONTINUOUS (factory set – no other option) 
⇒ LENGTH (M): 
⇒ SPEED (MM/S): 
⇒ ACC (MM/S2): 
⇒ DRIVE CAPSTAN:  YES/NO 
⇒ DIP TANK: YES/NO  
⇒ DISP TRACK:  YES/NO 
⇒ TAKEUP TRACK:  YES/NO 
⇒ TCMS:  YES/NO 
⇒ TANDEM N: (CHECKMARK IF ENABLED) 

→ ACTIVE: YES/NO  
→ RATE (μL /CM): 
→ VOL (NL): 
→ PITCH (HZ): 
→ ON TIME (MS): 
→ TRANS N (MS):  (TRANSITION PERIOD) 

EDIT menu options - defined: 

NAME This is the name of the current program.  To change the name, simply enter a new name and press ENTER. 

FEED This is a factory set option, and cannot be changed. 

LENGTH (M) This signifies the total length of material on which dispensing is desired. 

SPEED (mm/s) The speed is the rate at which the web will move during the line dispense.  Typical values are 50 and 100 
mm/sec. (refer to APPENDIX A – TABLES for information on selecting speed). 
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ACC (mm/s) The Acceleration (ACC) is the rate at which the web will accelerate up to the desired speed.  Acceptable 
values range from 12 mm/sec 2 to over 96,000 mm/ sec 2 .  The operator can adjust this rate as necessary.  
At some web speeds a high acceleration value may stall the motors.  Typical acceleration values are around 
1,000mm/ sec 2. 

DRIVE CAPSTAN This is a toggle field which specifies whether the drive capstan is ON or OFF during the dispense cycle. 

DIP TANK This is a toggle field which specifies whether the dip tank is being utilized during the dispense cycle. When 
dipping, this field should be toggled to YES. 

DISP TRACK This is a toggle field which, when toggled to YES, activates the alignment tracking system for the dispense 
platform. 

TAKEUP TRACK This is a toggle field which, when toggled to YES, activates the alignment tracking system for the take-up 
reel. 

TCMs This is a toggle field which, when toggled to YES, activates the tension control system (tension control 
modules 1 and 2). 

TANDEM n There are n of these menu items: one for each dispenser for which the unit is configured.  In the menus to 
which they refer, the user enters the dispense cycle parameters for each dispenser.  This field is discussed 
in-depth in the Dispensers tab. 

D. Use the arrow keys to select menu options where you wish to enter data. 

E. Enter new data in each menu option field.  Press the ENTER key after each completed entry. 

F. SAVE the program:  

• Using the ESC key, return to the main menu, and then select “  SAVE DATA” under the “  DATA STORAGE” menu. 

Your new program is now saved into memory (non-volatile memory). 
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To Edit Existing Programs 
To edit a program, you simply modify the web handling parameters for that program under the EDIT sub-menu. 

1. Select “  EDIT” under the “  PROGRAM” menu. Select the program to be edited using the arrow keys on the terminal keypad, and press the 
ENTER key.  

2. Make necessary changes, using the arrow keys to select the menu options to be edited, and entering new data on the terminal keypad; press the 
ENTER key after each new entry.  

3. SAVE the new data:  

− Using the ESC key, return to the main menu, and then select “  SAVE DATA” under the “  DATA STORAGE” menu. 
 
 

To Run a Program 
To run a program, you do the following: 

1. Select a program and press the “GO” key to run the system.  

Under continuous mode the screen displays the following: 
"Remain (M): xx.xx" - this is the number of programmed Meters remaining  
"<GO> Continue" - press the <GO> key to continue. 
"<ABORT> Abort" - press the <ABORT> key to abort/stop. 
"<ESC> Reset Length" - press the <ESC> key to reset the odometer length (and DispVol *). 
Once ESC is pressed the Odometer Length (and DispVol *) is reset and the operator is asked to <GO> or <ABORT>. 
During the run the display will show the running Odometer (and DispVol *) 
At the end of a run (or if ABORT is pressed) the Odometer (and DispVol *) is displayed again / the user presses ENTER and back to the Menu 
 
* Note:  Not all systems may have this feature.  (This only pertains to the first active dispenser due to the screen limitation). 

 
2. Press the “ABORT” key to stop the system.  

Remain (M):  0.100 
<GO> Continue 
<ABORT> Abort 
<ESC> Reset Length 
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CHAPTER FIVE:  MAINTENANCE 

Background 
Maintenance of the RR4500 largely depends on operating conditions. Regular cleaning is the key to proper maintenance; lint and surface contaminants 
will build up over time with consistent use, and unchecked buildup of these can be harmful to the unit.  We recommend that you design a cleaning 
schedule appropriate to your operating schedule and conditions.  

In addition to regular cleaning, maintenance of the base Reel-to-Reel system should include monitoring for the following: component surface wear, slack 
in mechanical tolerances, and build-up of surface contaminants. In this chapter, we have provided a Cleaning Protocol, and a checklist of the components 
that should be monitored as part of your maintenance procedures. 

 The goal of this chapter is to provide the user with a maintenance protocol that is appropriate for your web-handling application.  

Key Words 
None 

Procedure 

General Cleaning 
Perform this procedure after each period of use: 

1. Remove loose dust on the outside of the Reel-to-Reel with a damp lint free cloth, and remove any hard to reach debris with a vacuum or pressurized 
air nozzle. 

2. Use a soft cloth or lens-quality paper towel dampened with water to clean the Reel-to-Reel.  Use care to avoid scratching the clear plastic components 
such as the outer pay-out or take-up reel flanges, and the optional take-up enclosure(s).  You can use a low percentage (up to 50%) isopropyl alcohol 
solution for more efficient cleaning. 

*Caution* 
To avoid damage to the surface of the Reel to Reel, do not use any abrasive or chemical agents. 

Maintenance Tasks 
Perform this procedure at least once a month, or as dictated by operating conditions: 

1. Check for loose or worn bearings on the pay-out or take-up reels, worn Teflon coating on any of the rollers, and proper function and travel of the 
dancer mechanisms and auto tracking platforms. 



Chapter Five - Maintenance  Page 33 

 
Reel-to-Reel Web Handling System   Operating Manual – Version 3.02  

  

2. Using the hand-held terminal system utilities menu, perform a visual check of the Capstan module rollers for unusual wear patterns and proper 
functionality.   

3. Check the dispense tracking and take-up tracking systems for unusual looseness in the slide mechanisms, as well as proper travel and force. 
4. If the system has optional tandem syringe pumps, the 3-way switching valve should be checked for proper operation and any signs of leakage around 

the syringe area. Leakage should warrant removing the valve from the pump and cleaning or replacing. 
5. If the system has optional drying towers, check that all the temperature controllers are displaying/controlling each stage properly, the rollers are 

turning freely, and that there is no unusual wear on the coated surfaces.  Also check that the tower assembly adjustment knob operates freely. 
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CHAPTER SIX:  TROUBLESHOOTING 

Reel to Reel RR4500 Web Handling System Troubleshooting Guide 
Problem Possible Solutions 

Unit does not power up 
- Ensure that the red emergency OFF switch is in the on position. 
- Ensure that the unit is plugged in. 
- Check fuse on Main Module, replace if necessary. 

Unit will not dispense 
- Ensure that appropriate dispenser has been primed. 
- Ensure that appropriate dispenser has been activated within the Program. 
- Ensure that all reagent lines are installed properly and are free of clogs and leaks. 

Pump Timeout Error - Ensure that pump cables are installed correctly and connections are secure. 

Plunger Overload Error 

- Ensure syringe is properly installed on pump. 
- Ensure that the pump has been configured for the proper syringe type, syringe size, 

and force value. 
- Highly viscous fluids can cause excess backpressure, resulting in error. 

Homing Error (during start-up) 

- Ensure that the dancer arms are able to move freely, and there are no obstructions to 
the movement paths. 

- Ensure that there is sufficient weight on the dancer arms to allow the arms to reach 
the lowest, or bottom positions. 

Homing Error (during Program) 

- Ensure that the web has been threaded properly. 
- Ensure that there is sufficient weight on the dancer arms to allow the arms to reach 

the lowest, or bottom positions. 
- Ensure that the proper rotation of the payout reel (interior or exterior) has been 

configured. 
- Ensure that the external air source is connected to the unit properly and there is 

sufficient pressure to the capstan (~30 psi). 
- Ensure that the web cores are not slipping.  Tighten the outer flanges. 
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Payout Reel Slips or Stalls - Ensure that the web cores are not slipping.  Tighten the outer flanges. 

Dispense Tracking Sensors On Continuously 

- The web position has caused the dispense tracking system to reach its limit of travel.  
Re-align the web.  Adjust the position of the web cores such that the web travels at 
the approximate mid-point of travel for the dispense station. 

- Ensure that there is no telescoping of the web material being paid out. 

Web Does Not Track Straight 
- Ensure that all of the modules are securely fastened to one another. 
- Ensure there is sufficient air pressure to the capstan. 
- If necessary, re-align the web to correct tracking problems. 

Valve Overload Error 
- Ensure that the 3-way valve has been installed properly. 
- If necessary, remove the valve and check the pump. 

Capstan makes grinding noise - Air pressure is too high. Lower the pressure. 

Capstan doesn’t grab material 
- Air pressure is too low. Ensure air is attached to the system and increase the air flow 

through the capstan valve. Check function by toggling the capstan on and off from the 
System Utilities menu. 

Dispensed line does not maintain constant 
position in the y-axis 

- Ensure the dispense tracking system is turned on in the program. Ensure the sensors 
are positioned correctly. 

- Ensure that the dispense platform is approximately in the center of its tracking so that 
it can move both forwards and backwards. 

Material does not track correctly on takeup 
reel 

- Ensure that the takeup tracking system is turned on in the program.  
- Ensure the sensors are positioned correctly. 
- Ensure that the takeup reel platform is approximately in the center of its tracking so 

that it can move both forwards and backwards. 

Bad part marker does not fire 

- Ensure the marker is primed.  
- Ensure the sensing system is turned on in the program. 
- Ensure that the lead to the BioJet is attached. 
- Ensure that there is sufficient air pressure to the marker. 
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Bad part marker fires at the incorrect time 

- Ensure the sensor is set at a height such that the light is focused tightly on the 
material. 

- Ensure that the sensors have been calibrated correctly.  Consult the Keyence manual 
for the correct method of teaching the sensor. Ensure that the sensor is set for “Light 
On” or “Dark On” as desired.  

- Ensure that there is no vertical “flutter” in the material. If there is, it will be necessary 
to look at how your system is configured. If the capstan is positioned directly after the 
dispense platform, flutter is rarely a consideration. If the capstan is moved to another 
location, it may be necessary to install a stabilizing roller directly after the dispense 
platform to prevent flutter. 

Bad part mark does not cover the bad mark 
fully or goes on for too long 

- Ensure that the Offsets are set correctly in the Configuration menu. The Offset is the 
distance in mm between each valve and the marker. 



 

 

APPENDIX A – BIOJET DISPENSER RATE TABLES 
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BioJet Quanti™ Line Dispensing Parameters:  50 – 100 μL Syringe, 0.2 to 5.0 μL/cm Dispense Rate  

50 μL Syringe  100 μL Syringe 

RATE 
 

μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

 
RATE 

 
μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

 
RATE 

 
μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

 RATE 
 

μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

0.2 4.17 0.21 0.20  1.0 20.83 0.21 0.20 .2 4.17 .21 0.20 1.2 25.00 .21 0.20 
 6.25 0.31 0.20   33.33 0.33 0.25   8.33 .42 0.20   37.50 .31 0.30 
 8.33 0.42 0.20   50.00 0.50 0.50   12.5 .63 0.20   50.00 .42 0.50 

.25 4.17 0.17 0.20  1.1 25.00 0.23 0.20 .3 4.17 .14 0.20 1.3 33.33 .26 0.20 
 6.25 0.25 0.20   33.33 0.30 0.25   8.33 .28 0.20   50 .38 0.50 
 8.33 0.33 0.20   50.00 0.45 0.50   12.5 .42 0.20   54.17 .42 0.55 
 10.42 0.42 0.20  1.2 25.00 0.21 0.20 .4 8.33 .21 0.20 1.4 29.17 .21 0.20 

0.3 4.17 0.14 0.20   33.33 0.31 0.30 12.5 .31 0.20 50 .36 0.50 
 6.25 0.21 0.20   50.00 0.42 0.50   16.7 .42 0.20   66.67 .48 0.67 
 8.33 0.28 0.20  1.3 27.08 0.21 0.20 .5 12.5 .25 0.20 1.5 33.33 .22 0.25 
 12.50 0.42 0.20   33.33 0.26 0.25   16.67 .33 0.20   50 .33 0.50 

.4 6.25 0.16 0.20   54.17 0.42 0.30 25 .5 0.20 75 .5 0.70 
 8.33 0.21 0.20  1.4 29.17 0.21 0.20 .6 16.66 .21 0.20 1.6 33.33 .21 0.25 
 12.50 0.31 0.20   43.75 0.31 0.40   25 .28 0.20   50 .31 0.50 
 16.67 0.42 0.20   58.33 0.42 0.50   33.33 .42 0.20   66.67 .42 0.70 

.5 10.42 0.21 0.20  1.5 33.33 0.22 0.25 .7 16.66 .24 0.20 1.8 37.5 .21 0.30 
 16.67 0.33 0.20   50.00 0.33 0.50   25 .36 0.20   50 .28 0.50 
 25.00 0.50 0.20   75.00 0.50 0.70   33.33 .48 0.25   75 .42 0.70 

.6 12.50 0.21 0.20  2.0 50.00 0.25 0.48 .8 16.67 .21 0.20 2.0 41.67 .21 0.40 
 16.67 0.28 0.20   75.00 0.33 0.70   25 .31 0.20   66.67 .33 0.67 
 25.00 0.42 0.20   100.00 0.50 0.80   33 .42 0.25   100 .5 0.80 

.7 14.58 0.21 0.20  3.0 75.00 0.25 0.70 .9 25 .28 0.20 3.0 66.67 .22 0.67 
 16.67 0.24 0.20   100.00 0.33 0.80   37.5 .42 0.30   100 .33 0.80 
 33.33 0.48 0.25   150.00 0.50 0.90   50 .56 0.50   150 .5 0.90 

.8 16.67 0.21 0.20  4.0 100.00 0.25 0.80 1.0 20.83 .21 0.20 4.0 100 .25 0.80 
 25.00 0.31 0.20   133.33 0.33 0.87   33.33 .33 0.25   133.33 .33 0.87 
 33.00 0.42 0.25   200.00 0.50 1.00   50 .5 0.50   200 .5 1.00 

.9 18.75 0.21 0.20  5.0 125.00 0.25 0.85 1.1 25 .23 0.20 5.0 125 .25 0.85 
 25.00 0.28 0.20   166.67 0.33 0.93   33.33 .3 0.25   166.6 .33 0.93 
 33.33 0.37 0.25   250.00 0.50 1.10   50 .45 0.50   250 .5 1.10 
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BioJet Quanti™ Line Dispensing Parameters:  250 – 500 μL Syringe, 0.375 to 10.0 μL/cm Dispense Rate 

250 μL Syringe  500 μL Syringe 

RATE 
 

μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

 
RATE 

 
μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

 
RATE 

 
μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

 RATE 
 

μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

.375 10.42 .28 0.20  2.75 83.33 .33 0.75 .375 20.83 .56 0.20 2.75 83.33 .30 0.76 
 20.83 .56 0.20   114.58 .42 0.80   41.67 1.11 0.40   125.00 .45 0.85 
 31.25 .83 0.25   125.00 .50 0.85   62.50 1.67 0.67   250.00 .91 1.11 

.50 10.42 .21 0.20  3.00 93.75 .31 0.78 .50 20.83 .42 0.20 3.00 125.00 .42 0.83 
 20.83 .42 0.20   125.00 .42 0.83   41.67 .83 0.40   166.67 .56 0.94 
 31.25 .63 0.25   166.67 .45 0.94   62.50 1.12 0.65   250.00 .83 1.10 

.75 20.83 .28 0.20  3.25 125.00 .38 0.85 .75 20.83 .28 0.20 3.50 125.00 .36 0.86 
 31.25 .42 0.25   135.42 .42 0.88   41.67 .56 0.40   166.67 .48 0.95 
 41.67 .56 0.40   250.00 .77 1.11   62.50 .83 0.65   250.00 .71 1.10 

1.00 20.83 .21 0.20  3.50 125.00 .36 0.86 1.00 20.83 .21 0.20 4.00 166.67 .42 0.96 
 31.25 .31 0.25   166.67 .48 0.95   41.67 .42 0.40   250.00 .63 1.10 
 41.67 .42 0.40   250.00 .71 1.10   62.50 .63 0.65   333.33 .83 1.18 

1.25 31.25 .28 0.25  3.75 156.25 .42 0.92 1.25 41.67 .33 0.40 5.00 208.33 .42 1.00 
 41.67 .37 0.40   187.50 .50 0.98   62.50 .50 0.65   250.00 .50 1.10 
 62.50 .56 0.66   250.00 .67 1.11   83.30 .67 0.75   500.00 1.00 1.28 

1.50 41.67 .28 0.40  4.00 166.67 .42 0.96 1.50 62.50 .42 0.57 6.00 250.00 .42 1.08 
 62.50 .42 0.65   250.00 .63 1.10   83.33 .56 0.76   333.33 .56 1.17 
 83.33 .56 0.76   333.33 .83 1.18   125.00 .83 0.85   500.00 .83 1.28 

1.75 41.67 .24 0.40  5.00 208.33 .42 1.00 1.75 62.50 .36 0.65 8.00 333.33 .42 1.17 
 62.50 .36 0.65   250.00 .50 1.10   83.33 .48 0.75   500.00 .63 1.25 
 83.33 .48 0.76   500.00 1.00 1.28   125.00 .71 0.86   666.67 .83 1.37 

2.00 62.50 .31 0.65  6.00 250.00 .42 1.08 2.00 62.50 .31 0.62 10.00 500.00 .50 1.30 
 83.33 .42 0.75   333.33 .56 1.17   83.33 .42 0.75   666.67 .67 1.33 
 125.00 .63 0.85   500.00 .83 1.28   125.00 .63 0.85   1000.00 1.00 3.00 

2.25 62.50 .28 0.70  8.00 333.33 .42 1.17 2.25 83.33 .37 0.74 15.00 625.00 .42 1.33 
 83.33 .37 0.74   500.00 .63 1.25   125.00 .56 0.86   1000.00 .67 3.07 
 125.00 .56 0.86   666.67 .83 1.37   187.50 .83 0.98      

2.50 83.33 .33 0.70  10.00 500.00 .50 1.30 2.50 83.33 .33 0.75 20.00 1000.00 .50 0.30 
 104.17 .42 0.80   666.67 .67 1.33   125.00 .50 0.85      
 125.00 .50 0.85   1000.00 1.00 3.00   166.67 .67 0.95      
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BioJet Quanti™ Line Dispensing Parameters:  1.0 mL Syringe, 1.0 to 25.0 μL/cm Dispense Rate 

1.0 ml Syringe 

RATE 
 

μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

 RATE 
 

μL/cm 

DROP 
VOLUME 

(nL) 

DROP 
PITCH 
(mm)  

ON 
TIME 
(msec) 

1.00 41.67 0.42 0.40 4.00 166.67 0.42 0.96
 83.33 0.83 0.75   250.00 0.63 1.10 
 125.00 1.25 0.85   333.33 0.83 1.18 

1.25 41.67 0.33 0.40 4.50 187.50 0.42 1.00
 83.33 0.50 0.75   250.00 0.56 1.10 
 125.00 1.00 0.86   375.00 0.83 1.18 

1.50 83.33 0.56 0.76 5.00 208.33 0.42 1.00
 125.00 0.83 0.85   250.00 0.50 1.10 
 166.67 1.11 0.96   500.00 1.00 1.22 

1.75 83.33 0.48 0.75 6.00 250.00 0.42 1.08
 125.00 0.71 0.86   333.33 0.56 1.17 
 250.00 1.43 1.11   500.00 0.83 1.28 

2.00 83.33 0.42 0.75 7.00 250.00 0.36 1.11
 125.00 0.63 0.85   333.33 0.48 1.19 
 166.67 0.83 0.93   500.00 0.71 1.29 

2.25 83.33 0.37 0.74 8.00 333.33 0.42 1.17
 125.00 0.50 0.70   500.00 0.63 1.25 
 250.00 1.11 1.11   666.67 0.83 1.37 

2.50 83.30 0.33 0.73 10.00 500.00 0.50 1.30
 125.00 0.50 0.85   666.67 0.67 1.33 
 166.67 0.67 0.95   1000.00 1.00 3.00 

2.75 83.30 0.30 0.76 15.00 625.00 0.42 1.33
 125.00 0.45 0.85   1000.00 0.67 3.07 
 250.00 0.90 1.11      

3.00 125.00 0.42 0.83 20.00 1000.00 0.50 3.00
 166.67 0.56 0.94      
 250.00 0.83 1.10      

3.50 125.00 0.36 0.86 25.00 1000.00 0.40 2.40
 166.67 0.48 0.95      
 250.00 0.71 1.10      
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APPENDIX B - CONTACT INFORMATION 

Technical Service 
If you encounter difficulty with the installation or of your unit, or if you are missing any component from your order, please contact Support at (949) 440 – 
3685 or by e-mail at support@biodot.com. 
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Pay-out Module (defined) ....................................................................... 5 
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T 
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