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1.  Introduction:  The Big Picture 
 
 
The FTA Traveling Roadshow is a self-contained system intended for demonstration and short 
term use by those with prior knowledge of contact angle and interfacial tension measurements.  
Everything you need is contained within the reusable shipping container and the goal is that you 
be making measurements within an hour of unpacking.  But first… you need to read through this 
brief manual so you have guidance in 
 

· Unpacking the instrument 
· Connecting the laptop computer 
· Layout of the FTA software: where to find things 
· Filling the syringe 
· Installing a dispense needle 
· Forming a pendant drop 
· Taking a Snapshot 
· Analyzing interfacial tension 
· Analyzing contact angle 
· Sequencer scripts (programs) 
· Cleaning the instrument prior to shipment back 
· Packing the instrument 
· Shipping the instrument 

 
There may also be special instructions included for your specific sample types.  Look at the end 
of this manual for them. 
 
FTA is very interested in what went well and what caused you problems in using this instrument.  
Your feedback is most welcome.  One way is to write comments in this manual and return it with 
the instrument.  You are also free to keep this manual. 
 
If you have questions that need immediate response, e-mail 
 
sales@firsttenangstroms.com 
 
Thanks. 
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2.  Unpacking The Instrument 
 
Remove the block of foam holding the instrument down in the case.  Do this by pulling the block 
straight up.  Set the block aside and then put it back in the case after removing the instrument 
proper.  You will need the block when shipping the instrument back to FTA.  While the 
instrument is not heavy, it is bulky so you may find it easier to have a second person to help you 
lift it straight up and out. 
 

 
Looking into the case after removing this manual and the foam block that holds the instrument in place. 

 
 
 
You will find the following at the other end of the case: 
 

· Laptop computer 
· Power supply for the computer 
· 3-ring binder containing a full manual 
· Accessories box 
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All of the above must be returned with the unit.  You may keep this instruction booklet, though. 
 
Remove these and set them next to the instrument on your work table. 
 

 
What’s inside the box: A manual version of the instrument is shown. 
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3.  Connecting the Laptop Computer 
 
The laptop has all necessary software installed on it.  You should not need to install anything, 
nor should you.  Make all connections before turning the laptop on, so everything is recognized 
at startup. 
 
The laptop power supply is a tabletop model that works from all line voltages and frequencies.  
Do not run the laptop on battery alone. 
 
The instrument connects to the laptop through two USB lines.  These lines have number tags on 
them (e.g., “20” and “30”) and they must plug into the similarly numbered USB ports on the 
laptop so the necessary drivers can be found automatically. 
 
 

Using incorrect USB ports will require you to install new drivers and this can be quite 
complicated and time consuming.  Make your life easier – use the preinstalled drivers 
on the numbered ports. 
 
 

The Traveling Roadshow offers two different models.  Both are part of the B Class of FTA1000 
instruments.  The model you have should be checked. 
 

�   Manual model.  Representative of the low-cost B frame instruments, this instrument 
has no stepper motor driven pump or motion axis.  Liquid dispense is by manual syringe.  It has 
one USB connection: the video camera. 
 

�   Automatic model.  Representative of high-end B frame instruments, this instrument 
has a stepper motor driven pump and a tip Z axis to move the dispense tip up and down.  It has 
two USB connections: one for the video camera and one for the stepper motor controller. 
 
The software automatically recognizes which instrument is present and will adjust itself 
accordingly.  To start the FTA program, click the Fta32 icon on the desktop. 
 
General notes on the laptop: 
 

· The power-on button is the round button at the top center of the keyboard, just below the 
“Dell” logo on the bottom of the screen. 

· There is no password. 
· Do not connect it to your network, nor the Internet, as this will expose it, or you, to 

viruses or malware. 
· You can transfer data through the CDROM writer or a USB memory stick. 
· Microsoft�  Wordpad and Adobe�  Acrobat Reader are preinstalled. 
· Open Office, an open source alternative to Microsoft Office, is preinstalled.  Use Start ®  

All Programs ®  OpenOffice.org 
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4.  Layout of FTA Software 
 
The software starts with a LogOn screen, shown below.  Everything should be filled in correctly 
already, so you should only need to click OK to proceed.  Notice the “plug and play” nature of 
the instrument shows you what is up and running in the lower panel, in blue.  If this does not 
seem correct, you must stop and remedy it now. 
 

 
LogOn screen with all-manual system: has only camera. 

 

 
LogOn screen with motorized syringe and backlight. 
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Click OK and you will see the Video form.  This is where you see and capture video and setup 
experiments.  The large blue rectangle is where video will appear once you start the camera.  The 
fact that it fills the screen indicates that the camera driver is setup and ready (a small blue 
rectangle means no camera driver). 
 

 
Video window before starting camera. 

 
You can click the Video checkbox in the User Control frame to start the camera, but what you 
see may be an all-black image.  You must do two things: 
 

· Remove the lens cap from the microscope and place it in the Accessory box so you can 
replace it when returning the instrument. 

· The backlight box has a toggle switch on its side for manual on/off control.  Flip it up to 
turn the light on.  It also has a rotary potentiometer to adjust intensity manually.  There 
are also software controls for intensity on the Video window.  The backlight is also called 
the rear light. 

 
The microscope on the automated system has a fine focus control near its end.  The focus is 
locked by a small thumbscrew.  Loosen the thumbscrew to change the focus.  Lightly tighten the 
thumbscrew afterwards.  In particular, you want it lightly tightened before shipping the 
instrument back.   
 
The microscope on the all-manual system does not have a fine focus, but it is pre-focused at the 
factory and should not need adjustment. 
 
We assume you now have a grayscale image, like that on the next page, after taking care of the 
above things. 
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A good image.  Note Video checkbox is checked and Rear Light intensity  

is set in upper end of range.  The needle happens to be low enough  
to appear in the top center. 

 
FTA Traveling Roadshow systems are equipped with USB cameras.  These have a separate small 
control box which floats in the Fta32 window.  The one below is typical for a USB 2.0 camera.  
USB 1.1 cameras are slightly different but serve the same purpose: to allow you to control zoom, 
pan, and brightness.  These are all set at reasonable values when the system is shipped to you. 
 

 
USB camera control. 

 
Notice the tabs down the left side of the Video form: Video, Capture, Pump, Analysis.  These 
show additional forms to control acquisition.  We call these the major tabs.  Each of the major 
tabs has minor tabs, which are shown across the top.  The major tab in the above image is Video 
and the minor tab is Live.  Other minor tabs for this major are AutoRun and Microscope. 
 
There are two major forms in the system: the Video form you have seen above and the Movie 
form.  The Video form takes care of everything necessary to capture a movie, and the Movie 
form takes care of all analysis of the movie after it is captured. 
 
To see a movie, click the SnapShot button when you have a live image. 
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A captured image = a movie.  A SnapShot is a movie with only one frame or image.   

You can, however, have movies of any length. 
 
The above figure looks much like the Video form on the previous page, but not the name in the 
title bar and the different tab names.  Note also the array of analysis tools on the right hand side.  
You will setup analysis on the various minor tabs, say Contact Angle, and then invoke analysis 
by clicking on these command buttons.  This particular image doesn’t have much to analyze, but 
later images will be more interesting.
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5.  Filling the Syringe 
 
The instrument is shipped with some distilled water in the syringe, the syringe in place, and a 
needle installed.  This is done so you can see where everything goes.  However, you should not 
assume these are clean after shipping and handling.  We suggest you make a few exploratory 
measurements, to verify everything is OK, and then install clean test liquid and the desired 
needle. 
 
Except when you need to clean the syringe or change liquid types, you can refill the 
syringes in-place by aspirating liquid back up into them from a small vial held below the 
dispense needle.  This avoids removing the syringe from its holder. 
 
The manual and automatic systems use different syringes. 
 
Manual System 
 
The manual system uses a Gilmont micrometer syringe.  You dispense liquid out by turning the 
round knob at the top clockwise and you aspirate liquid back in by turning it counter-clockwise. 
 

 
Gilmont syringe with #20GA needle on manual rack-and-pinion Z stage. 
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The Gilmont syringe lifts vertically out after you loosen the nylon thumb screw on the front of 
the block.  The Gilmont holds 2ml (2cc) of liquid.  If you need to clean it, remove it from the 
block, remove the needle by twisting it off, and repeatedly aspirate and dispense the appropriate 
solvent (e.g., IPA or DI water). 
 
When you initially fill the dry syringe, you will have a bubble at the top.  Turn the syringe upside 
down and push the air out so you have bubble-free liquid inside. 
 
Automatic System 
 
The automatic system can use either a Hamilton GasTight syringe or a disposable plastic syringe.  
Unless requested otherwise, we ship with a 500ml GasTight syringe.  This is a little more 
complicated to remove than the Gilmont, as the glass syringe must be held in place more 
securely to allow motor drive. 
 

 
The first step is to loosen the setscrew that holds the plunger clamp in place.   

Hex drivers are included in the Accessory box.   
Some systems will use a thumbscrew instead. 
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Now loosen, and then remove, the two M3 socket head screws holding  

the syringe body clamp in place. 
 
 

 
Pull the plunger clip away from the plunger clamp. 
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Remove the syringe body clamp next by pulling it forward  

after removing completely the two M3 screws. 
 

 
The syringe can now be lifted out.  Notice it must do a little “jog” to let the round metal tip  

(visible at the bottom of the glass portion) clear the remainder of the holder. 
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If you wish to, you can remove the other half of the syringe body clamp by removing this  

M3 socket screw.  You can also remove the entire syringe clamp,  
with the syringe inside, by removing this screw first. 

 
 

 
Removing the other half of the syringe clamp.  Notice the location of the  

Plunger Carriage all the way up.  This will accommodate a newly filled syringe. 

Plunger carriage ®
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Filling the syringe after it has been removed. 

 
When you initially fill the dry syringe, you will have a bubble at the top.  Turn the syringe upside 
down and push the air out so you have bubble-free liquid inside. 
 
You replace the syringe by reversing the above process.  After filling, the plunger will be higher 
than it was before.  To correctly set the plunger motor actuator, manually run the plunger higher 
using the Pump In checkbox on the Video form, with speed set at the maximum by moving the 
slider all the way to the right, just below the checkbox.  Alternatively, with the instrument 
completely depowered, you can gently pull the plunger carriage up as much as needed (you can 
not do this with power applied to the system as the motor will hold it in place).  After the 
carriage (what the stepper motor drives to move the plunger clamp) is in its desired place.  See 
the photo on the previous page.  Once the carriage position is set, slide the plunger clamp up or 
down until it can grab the cap of the syringe’s plunger.  Then fix its position with the setscrew. 
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6.  Installing a Dispense Needle 
 
FTA systems universally user Luer hub needles.  These are similar to what the medical 
establishment uses, except we only use blunt (square end) needles.  Luer hub needles twist on 
and twist off.  The hub on which the needle attaches has a specific shape, or taper, that grabs the 
needle and makes a liquid-tight seal. 
 
Luer needles come in many sizes and shapes.  The size is denoted by its gauge: the larger the 
gauge number, the smaller the needle diameter.  The diameter specified is the outside diameter.  
Typical setups use needles from #20GA (0.914mm in diameter) to #30GA (0.305mm), but there 
are always special cases. 
 

 
A #20GA “J” needle beside a glass cuvette which allows you to make  
liquid-inside-liquid measurements.  These are special order options,  

but indicate the kind of arrangements that are available. 
 

You must choose the correct size needle for your application.  Ask FTA if you are uncertain.  
Using the wrong size needle is a common source of problems.  Here are some guidelines: 
 

· If you are making pendant drop interfacial tension (IFT) measurements, use a large 
needle.  Start with a #20GA.  If your liquid has a low surface tension and climbs the 
needle, use one with a larger diameter. 

· If you want “ordinary” size sessile drops for contact angle measurements, use a #20 or a 
#22GA needle.  These will provide drops in the 5 to 15ml range. 

· If you want very small drops, say less than a microliter, you must use needles in the #30 
to #34GA range, i.e., very small needles. 
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7.  Forming a Pendant Drop 
 
A pendant drop is one that hangs down.  Some water is shipped in the syringe, so you should be 
able to dispense it immediately.  First, check the Pump tab to make sure the setup is reasonable. 
 

 
Pump is setup for 500ml syringe with a 60mm scale length.  This is a standard configuration.   

All Hamilton GasTight syringes are 60mm long.  Capacity + length sets internal diameter (which is 
required by pump).  The automatic and manual rates can be set to whatever you wish,  

but maximum rates for liquid dispense should be 10ml/s or less. 
 
With the pump setup, you can check Pump Out on the Video tab until a drop appears.  Move the 
slider until the rate is between 2 and 3ml/s to set the rate before starting.  To stop, click the 
checkbox again.  After a few seconds a hanging drop should appear on your screen.  Consider-
able water may have evaporated during shipment, so this may take some time.  We want the drop 
large enough to be distorted in shape so we can make an interfacial tension measurement using 
the Laplace-Young rule. 
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8.  Taking a SnapShot 
   
Once a nice drop has appeared, stop the pumping and click SnapShot to capture the image.  Your 
image should look something like the figure below. 
 

 
Captured image of pendant drop.  Notice it is large enough that it hangs down and is not  

a perfect little ball under the needle.  Gravity causes this shape distortion  
and this distortion is necessary to make interfacial tension measurements. 

 
When you want a movie of timed images, you will setup the image sequence on the Capture tab.  
Click Run on the Video tab to start the acquisition.  Movies with more than one image require a 
Trigger at some point to fix the timing.  This can be a manual click or it can come from video 
image analysis.  The idea is that you can start a movie not knowing when the “interesting” part 
will occur, but when it does you can trigger the final acquisition. 
 
You can save snap shots or movies using the main menu File | Save as. 
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9.  Analyzing Interfacial Tension 
 
We assume you have a snap shot similar to the image in the previous section.  Click the 
Interfacial Tension tab on the movie to ensure it is setup for the IFT measurement. 
 

 
Make sure Pendant Drop Shape is checked in Analysis Type. 

 

Your instrument comes with magnification calibrated, but you should know where it is displayed 
and changed.  Click the Calibration tab. 
 

 
The magnification of this system is 8771.8 nanometers per pixel.   

This is the same as 8.7718 microns per pixel. 
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Magnification calibration is discussed in the main manual and in the FAQ on the FTA website.  
Briefly, you have an object of known size in the image (the #20GA needle has a diameter of 
0.914mm, in this example) and you measure it with the existing magnification (0.9378mm in this 
case).  Clicking Apply then corrects the existing magnification so the object will now read its 
correct size. (Do not do this unless you understand the process and are sure a correction is 
needed!)  To see this in the Results box, you must re-analyze.  
 
Click back to the Movie | Images tab and click the IF Tension button on the right side.  This will 
analyze the current image for IFT and the Results box will appear. 
 

 
The IFT of this drop is 71.07mN/m.  The actual result you get could be anything  

between 65 and 72 depending on the state of the water.   
Note we have saved this snap shot as PendantDrop.mdb. 

 
The lines drawn on the image show the extent of the drop as far as the image analysis is 
concerned.  If the image were poorly focused or the contrast not good, these lines might not stop 
at the true edges, in which case the analysis would be incorrect.  This lets you check the quality 
of the analysis. 
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10.  Analyzing Contact Angle 
 
We start with a drop similar to what we had for IFT and lower it until the bottom of the pendant 
drop touches the sample.  We assume you have positioned the sample surface in the lower one 
third of the image, as illustrated here.  Note there are effectively two kinds of samples: narrow 
and wide.  We measure along the optical axis from camera to backlight.  A narrow sample (say, a 
centimeter or less) allows its leading edge, closest to the camera, to be in focus.  With a wide 
sample, the leading edge is so close to the camera, and so far from the focal plane at the needle, 
that it is no longer in focus.  Notice you can see the reflection of the drop in a wide sample. 
 

 
Pendant drop above a narrow sample with leading edge in focus. 

 

 
Pendant drop above a wide sample with leading edge out of focus. 
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The image tends to be darker with a wide sample as most light has to be reflected off the sample 
rather than coming directly from the backlight.  You may have to increase contrast (slider on the 
Live tab) or camera brightness (using its little control box).  Touch the drop off by lowering the 
needle and then raising it back up. 
 

 
Sessile (sitting) drop on narrow sample after touch-off.   

Exact shape depends on sample surface. 
 

 
Sessile drop on wide surface.  The portion of the image below the  

horizontal centerline is called the “reflection.” 
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Our setup is different for the two kinds of samples.  The narrow sample shows a “horizon” all the 
way across the image that comes from the in-focus leading edge.  The wide sample shows the 
reflection image.  We go to the Contact Angle tab on the movie form and select the correct 
analysis type. 
 

 
Setup for a horizon image from a narrow sample.   

Notice Use Horizon checkbox. 
 

 
Setup for a reflection image from a wide sample.   
Notice the Reflection Image Present checkbox. 
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With our correct analysis setup, we return to the Movie | Image tab and click the Contact Angle 
button on the right to initiate the analysis. 
 

 
Contact angle analysis on narrow sample.  Measured angle is 81.84°. 

 

 
Contact angle analysis on wide sample.  Measured angle is 85.63°. 

 
We chose to use Spherical Mode analysis on the contact angle setup form because these sessile 
drops are not large enough to be distorted by gravity.  Other samples might be different.  Note 
you can Edit | Copy images and graphs from the Fta32 program to word processors.
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11.  Sequencer Scripts 
 
The Sequencer is a tool for automating the operation of the instrument in a custom way so it will 
do the whole job with one click of the button.  Your custom program is called a “script.”  Scripts 
have relatively little use when there is no stepper motor mechanization present, as with the 
manual version.  In this case, they function mainly like wizards and just remind you what to do 
(manually).  But with an automated instrument, scripts are quite versatile and useful.  Sequencer 
scripts are stored in databases as “mdb’ files.  There is one script per file.  Scripts appear on the 
Analysis | Sequencer tab of the Video form. 
 

 
To load a new script, use the menu’s File Open Sequencer Program. 

 
Consult the FTA website FAQ for complete information on writing and editing scripts.  Your 
Traveling Roadshow system comes with an example script that should get you going.  You are 
free to edit it.  To edit, in brief, click on a row or line in the table to highlight it.  Then click Edit 
Row and the details will appear in the text boxes in the middle of the form.  There will be a 
description of the current instruction to the left.  Change the values in the text boxes as you wish.  
Click Update Edit to write this back into the file.  Or, click Cancel Edit to do nothing. 
 
The next two pages show listings of example scripts.  You can get an idea of what they do by 
reading through them.  They are much like a simple Basic program. 
 
The example for manual systems is SeqPgm_102_ManualBCFrameCA_Rev2.mdb. 
 
The example for automated systems is SeqPgm_101_AutomatedBFrameCA_Rev1.mdb. 
 
The revision numbers may change with updates.  If you change the Sequencer program, you may 
wish to save it to your own name using the File menu. 
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The manual script does the following: 
 

· Asks you to position the needle in the image.  Line 102. 
· Checks the black level in the image and asks you to adjust if necessary.  Lines 110-118. 
· Checks the while level in the image and asks you to adjust if necessary.  Lines 120-128. 
· Checks the focus of the image and asks you to adjust if necessary.  Lines 130-138. 
· Asks you to dispense drop onto surface, then click Resume.  The Sequencer “breaks” on 

Line 220 which means it waits for a user input.  In this case it is waiting for you to click 
Resume.  Resume is available in the drop-down list on the right side of the Live tab and 
also in the command buttons on the right side of the Sequencer tab.  Lines 210-220. 

· Takes a SnapShot, sets up spherical mode contact angle analysis on a reflection type drop 
(this is a guess which may need correction in your specific case) and performs the 
analysis.  Lines 230-260. 

· There is another break so you can save the movie (File | Save as) if you wish.  Click 
Resume to continue.  Lines 261-262. 

· Closes the movie and finishes up.  Lines 270-305. 
 

The automated script does the following: 
 

· Asks you if magnification is OK, as a reminder.  Lines 1-11. 
· Homes the tip Z stage (moves it to the top, which is 0.  Z is measured down, as –mm, 

from the top.  Lines 12-13 and 900-990. 
· Sets a base name for automatically saved moves.  Lines 20 and 800-820.  You may wish 

to change the file name or folder stored in line 810. 
· Positions tip in the image and sets up a capture sequence for a movie.  Lines 30 and 700-

730.   
· Finds the surface of the sample (assuming it is in the image) by lowering the tip slowly 

and looking for an indication in the image.  Line 740. 
· Runs pump with realtime video feedback to obtain desired volume.  Line 750.  You may 

wish to change this volume. 
· Takes movie.  Lines 750-790. 
· Sets up contact angle analysis.  Lines 40 and 600-634. 
· Moves through first images that will not contain a stable drop.  Lines 640-644. 
· Transfers surface location found in macro of line 740 to movie.  Lines 645-647. 
· Analyzes all remaining images in movie.  Lines 650-690. 

 
The screen shot on the next page shows the Sequencer tab after running the script.  Important 
events are logged in the box in the middle of the screen.  To run a script, there are 5 buttons on 
the lower right edge: 
 

· Start.  Start running at the beginning, in normal fashion. 
· Single Step.  Alternatively, to understand a script, run it one instruction at a time. 
· Pause.  Temporarily pause a running script. 
· Resume.  Go back to running normally (also used after a break). 
· Quit.  Stop completely.  You will next start at the beginning. 
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Typical Sequencer tab view.  Use scroll bars to see everything in boxes.   

Next line to execute is highlighted in script listing at top. 
 

 
Showing the drop-down list of commands on the Live tab.   

The Sequencer control commands exist here and on the Sequencer tab itself. 
 
Note the following when the Break/Resume instruction is used: you must first close the message 
box (click OK), do what you wish to do, then click Resume back on the Video | Live tab.  Until 
you close the message box, everything else is locked out.
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12.  Cleaning the Instrument 
 
It is important to clean the instrument prior to shipping it back, so it can be reused and sent to 
another customer.  Contamination left in during shipment may be impossible to remove later and 
will result in a service charge to you.  Here are things to check: 
 

· If you have used test liquids other than water, flush the syringe with an appropriate 
solvent (which might be isopropyl alcohol), then isopropyl alcohol (99%) itself.  Dry and 
pack. 

· Remove and discard any plastic Luer hub needles, but return any needles with stainless 
steel hubs (as these are expensive and can be reused). 

· Remove any tape you placed on the sample stage and clean any adhesive residue. 
· Replace the lens cap on the microscope. 
· Wipe the instrument with alcohol. 

 
Thanks. 
 
 
 



 31 

 
465 Dinwiddie Street ·  Portsmouth, Virginia 23704 ·  1.757.393.1584  Fax: 1.757.393.3708 

http://www.firsttenangstroms.com 

13.  Packing the Instrument 
 
This is the reverse of unpacking: 
 

· Instrument in first, using two people if necessary to lower it square into the compartment.  
It does not matter which direction the instrument faces. 

· Foam block to lock instrument into compartment. 
· Laptop, manual, and accessory box into their compartment.   
· If you choose to return this manual (perhaps with comments written in it), place it in last. 
· Close the top and tighten the two lid clamps. 
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14.  Shipping the Instrument 
 
You must insure the shipment against damage and loss: 
 

· Declared value of manual system: $7,500. 
· Declared value of automatic system: $17,500. 

 
 
 
 


