
Triax™ Flow Cell Manual   v.1.01 Oct. 29, 2016 
UV/Fluorescence Gradient Profiling

Current versions of the manual and the FC software are available at: 
https://www.dropbox.com/sh/zr0c17fvp50mceo/AADpL5OZxseNdaTwbM39yeXPa?dl=0

For TRIAX SOFTWARE v.1.13 and above

Overview:
Obtaining UV/Fluorescence profiles involves assembling the desired configuration from the parts you 

ordered, attaching the Triax Flow Cell to the Fractionator, installing the Flow Cell software on your PC, 
connecting the fraction collector to the Flow Cell and the Frac/Station and the Flow Cell to a PC via 
USB cables, and fractionating/profiling your gradients. 
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SECTION 1. TRIAX SETUP

1. TRIAX™ Flow Cell Setup
1.1 What is in the box.

1.1.1 Flow Cell box: Outer box with magnets and mounted on Frac.
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Inside the 6 channel circuit board With the protective cover installed. 

1.1.2 Flow Cell modules
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1.1.3  LEDs  & Photodiodes (PDs)

1.1.4 Connections 1.1.5 Spares:
There are several small parts that are used in various ways 
during the setup:

1.1.6 Tools 1.1.7 SD card and software
The instrument is provided with an SD card containing 
the software of the Flow Cell and the Fractionator. The 
latest version of the Triax Flow Cell manual is also 
provided on Dropbox for downloading 
xxxxxxxxxxxdxxxxethjwtjtryjkrt

1.2 Connecting the Fraction collector and USB cables.
There are two USB cables that connect the PC to the flow cell and to the Fractionator. 
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Triax USB on the left side of the box

Frac USB on the left side of the front 
panel

1.3 Applying the cover and connecting the outlet tubing
Depending on how your box is configured for shipping, the output connector shown above with the 
bent stainless steel tubing may or may not be installed on the flow cell. When you have configured the 
flow cell itself and installed it in the box, make sure that the steel output tubing is pushed all the down 
before you tighten the fitting to lock it in place. Before you apply the cover and the tubing, turn the  
needle so it faces directly front. 

 

As you apply the cover, view the output needle from the rear as shown above, adjusting as needed to 
center it on the hole in the cover. Once the needle is in the hole, slide the cover into place. Examine it 
from the sides and bottom to make sure that all the overlapping bends on the cover are in place on the 
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box. Adjust the cover’s height to expose the two threaded holes for the thumb screws at the bottom f 
the front cover. Tighten the two brass thumb screws.

1.3 Connecting the Fractionator sample tubing to the Flow Cell.
1) The Sample line exiting the piston on the Frac has been cut to 142 mm. If yours has not, remove the 
piston nut, take the red tower cover off, undo the Rinse and Air tubing from their needles in the tower 
and pull the valve down out of the piston. Measure 142 mm of the sample tubing and cut with a very 
sharp razor so the tubing is not crushed. Reassemble the valve connections and replace the tower cover. 

2) Place the tan connector on the tubing, followed by the blue ferrule in the 
orientation shown here. Leave the ferrule a short distance from the end of 
the tubing so the tubing will be forced up against the flow cell. 

3) Hold the Triax in one hand while you screw the connector into the flow 
cell inlet with the other hand:

4) When the connector has 
reached the bottom of the 
thread, tighten it to seal the 
tubing to the flow cell 

5) Position the Triax on the red tower cover as shown. The Triax connector should lie slightly behind the 
piston as shown on the bottom right. 
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1.4 Connecting the Flow Cell to the Fraction collector.
 Place the Gilson on the left side of the Frac 20 mm from the narrow diameter of the bushing tube as 

shown (top left). Screw the black threaded connector on the end of the collector tubing into the socket 
on the Gilson arm (top right). Turn the FRAC on (not SCAN) and lower the piston to the lower limit 
switch (top middle). Switch the Gilson ON and wait for it to come to its “Ready” position. Connect the 
collector tubing to the output needle on the FC cover without twists or curls (bottom left). Test for 
possible interference between the Gilson arm and the tubing by turning the Gilson OFF and then ON to 
initiate its homing run (bottom right). If the tubing survives the arm’s movement, it will be OK during 
fractionation.       
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2. Loading the Flow Cell software and cables.
2.1 System requirements:

The PC running the Triax software should have a 14” screen, 2 USB ports, 32 or 64 bit, running 
Windows 7 or 10. 

2.2 Software install.
If you purchased the PC from us, the software will be pre-installed. If not, use the SD card reader 
provided to load the contents of the SD card on the PC computer. Open the FlowCell_vX.XX.zip folder 
and run the SETUP1.exe and SETUP2.exe files to load the USB drivers and the FC software, 
respectively. If this is your first use of our software, RESTART your computer after SETUP2 has loaded. 
During the install, check the box asking if an icon should be placed on the desktop

3. Gilson FC203B Operation
3.1 On the back of the unit, insert the green plug.
The grey, 2-wire cable that you connected to the rear 

of the Triax box has a 10-place plug that is inserted 
into the back of the Gilson as shown above (2) with the 
3 (+) & 4 (-) pin wires connected to the Flow Cell (see 
1.2 above), plug the power cord into the socket (5) and 
turn on the power switch (4).

3.2 Load the bottom tray and Gilson’s Eppie rack 29. 
The bottom tray is buried at the bottom of the large accessory box in the Gilson box. The angled edge 
faces front.  The tube racks fit only one way, with the two bottom slots on the right end and the single 
slot on the left as you face the front of the collector. Here is the front panel of the FC203B:

        

3.3 Two settings are needed: 
Manual collection and the correct rack number.
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If you purchased the 203B from us, the unit is preset to Manual, Rack 19 (1.5 ml eppies with caps on, 
rack 29). To set collection to Manual, press the EDIT hard key on the left key panel and then choose 
Manl from the soft key display:

Select an edit path:
Time Drop Peak Manl

Delay time should be 0.00. If it is not, press NO on the right keypad and then press OK.
Collect start to end, press OK 

Collect start to end
OK

Next set the rack code. Press “Rack” and enter the code for your specific rack:
1.5 ml eppies: Rack Code 29, or Code 19 for tubes with caps
0.5 ml eppies: Rack Code 29, or Code 19 for tubes with caps (see diagram below)

!
96 well plates: Rack Code 15 for left to right, Code 17 for serpentine
Standard solid rack: Code 0 or 1.
 Press OK.

The Display will show:
Manual mode

List Rack 19  Start
The collector is ready to go. Do not press Start, as the first pulse from the PC will do this for you. When 

you end your run and restart the unit later, it will be in the Manual mode with the same tube rack.

3.4 Connecting other collectors:
The ISCO/Teledyne Foxy R1 collector uses pin 6 & 7:

   For the ISCO/Teledyne Retriever II, Pins 5 & 8.

For the BioRad 2110, pins 1 (+) black & 9 (-) 
white on cable 5, Part no. 731-8265

If we haven’t listed your collector, look for “External advance” in the manual for the pins to use. The 
“Advance” input is one pin and the “Common Ground” or “Signal Common” is the other.

Please contact us if you have any trouble connecting your collector.
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4. The Triax™ flow cell:

4.1 Parts and assembly: The flow cell is an assembly of 9 pieces, held together with screws and epoxy. 
The two large cubic pieces house the funnels to their left that lead the sample to and from the core flow 
cell, the thin layer in the center. The large cylindrical ports house the Hamamatsu PDs for fluorescence 
at right angles to the beam, while the thinner cylinders hold the input and output absorbance and light 
source modules. It is possible to remove the top cube to access the flow cell core by unscrewing the 
screws from the bottom as shown. In extreme cases, this might enable you to clean the quartz light 
pipes if the unit is left unattended and clogs as it dries up. 

In the image to the right, notice the light 
plugs on the Hamamatsu sockets and the 
notch on the left input socket. The plugs 
must be in place to block extraneous light 
unless they are replaced by the Hamamatsu 
PDs during fluorescence studies. The notch 
on the left input socket makes room for the 
SOURCE PD to peer in at the LED’s beam, 
compensating for its drift and noise. When 
assembling the input modules, the notch 
end is always to the left. 
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5. FC-1: One wavelength: UV
5.1 The parts needed
You will need:
1. the flow cell with output fitting
2. the FC-1 module 
3. The 260 or 280 LED
4. the Source SiC PD (.5 or 1 SiC depending on the strength of the beam)
5. the Sample SiC PD (.1 or .5 SiC depending on the strength of the beam)
6. The sample PD sleeve
7. the “U” support mounted in the Triax box
8. 2 x 2-56  by 5/8 cap screws
9. 2 x 2-56 by 3/16 cap screws
10. the .035” hex driver
11. the 5/64 hex driver

5.2 Assembly of FC-1:
1. Slide the FC-1 module on the notched socket as shown. When the surfaces of the two parts are 
perfectly aligned, tighten the set screw shown below right.

2. Insert the 260 or 280 LED in the hole on the left end of the FC-1 module and tighten its set screw 
lightly with the wire aimed up and to the rear. Note that the Hamamatsu light plugs are installed in 
this view.
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3. Next insert the SiC SOURCE PD into its slanted socket 
on the FC-1 module and tighten its set screw lightly.  

4. Finally, place the thin-walled aluminum PD sleeve on 
the SAMPLE SiC PD and insert it and its black retainer 
into the output socket as shown. Lock it in place with 
the set screw on the socket.

A side view of the finished assembly is shown on the right. 
Note the light plugs in the Hamamatsu sockets and the 
assembly screws applied to the opposing holes in the FC-1 
module.

5.3  Attaching the FC-1 flow cell to the Triax box. 
1. Attach the “U” support to the right of the square hole in 
the box as shown. Make sure its locking set screw is loose. 

2. Tilt the box back and lay the FC-1 assembly in 
the box with the Flow Cell protruding through the 
bottom of the square hole. Tighten the two cap 
screws in the FC-1 module and then secure the 
opposite end by tightening the lock set screw on 
the “U” support as shown. 

�13



3. FC-1 normally uses the 4 channel circuit board, shown on the left. Connect the PDs and LED to LED1, 
PD3 and PD1. On the 6 channel board, use LED1, PD4 ad PD1 respectively. Apply the output fitting 
with the bent stainless tubing and secure the cover with the tubing protruding through the hole in the 

cover. 

6. FC-1: One wavelength: VIS.
6.1 Assembly for Fluorescence studies. 

1. The LED is the exciter for your fluor. Its assembly is the slightly different from the UV LED in 5.1. 
Before you assemble the FC-1 LED holder onto the Flow Cell’s notched socket, you must install an 
Excitation filter all the way into the socket. The filter is mounted on a hollow sleeve and should be 
inserted all the way in to the Flow Cell surface.  See below. 

2. Instead of the SOURCE PD, insert a small light plug in its place and secure it with the set screw. 

3. Remove the Light plug(s) from the Hamamatsu socket(s) and insert one or two Hamamatsu PDs 
with the appropriate filters glued to them. The wavelengths of the filters are shown on the label 
attached to their plugs.  

4. The visible light from the LED will not register on the SiC PD in the absorbance socket, so there is no 
need to remove it. 

5. Connecting to the PCB: use LED1 and PD2 (&PD3)  on the 4 channel board and LED 1 and PD3 
(&PD5) on the 6 channel board  for single and (dual) PDs. 
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7. FC-2 Dual wavelength profiling of your gradients

There are two versions of the FC-2, one for Single UV/Single Fluorescence scans (FC-2-VIS), and another 
for dual UV scans (FC-2-UV). They share a common input holder, but the dual UV is only for 
absorbance, so the output holder is more involved than the FC-1’s. 

7.1 The FC-2-UV/VIS flow cell
7.1.1 The parts needed
1. the flow cell with output fitting
2. the FC-2 input module
3. The 260 or 280 LED
4. the Source SiC PD (.1 or .5 depending on the strength of the beam)
5. the Sample SiC PD (.1 or .5 depending on the strength of the beam)
6. The sample PD sleeve
7. The VIS LED for the fluor you are using
8. The Excitation Filter for this fluor
9. one or two of the Emission filter/Hamamatsu PD assemblies for this fluor
7. the “U” support mounted in the Triax box
8. 2 x 2-56  by 5/8 cap screws
9. 2 x 2-56 by 3/16 cap screws
10. the .035” hex driver
11. the 5/64 hex driver

7.1.2 Circuit board and flow cell layout.

This is the FC-2 input module without its cover. 
The quartz fiber bundles carry the two different 
wavelengths to a single fiber bundle that 
interfaces with the quartz input light pipe on the 
Flow Cell. A Visible Excitation Filter mounted on 
its holder is inserted into the oval slots, and there 
are 2 holes for the SOURCE PDs when the LED 
on its side is UV. If you are doing fluorescence, it 
would be useful to cover the unused filter slit on 
the UV side with black electrical tape.

The basic assembly is the same as the FC-1. The LEDs are installed at the rear, and either can be UV or 
VIS (left photo below). The UV channel gets a SOURCE PD (right photo)  and no filter, while the VIS 
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LED gets a SOURCE light plug and its appropriate filter, with the filter holder’s IN tag facing towards 
the Flow Cell (below). 

Here is how the FC-2-VIS looks once it is assembled in the box. The UV LED is in front and the VIS LED 
is behind. If you look carefully, you will see the SOURCE plug and the Excitation filter to the right of 
the VIS LED. Note the single Hamamatsu fluorescence PD installed in the front socket of the flow cell 
on the right end, and connected to PD2. The connections for the 4- and 6-channel instruments are 
indicated below*
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7.1.3 Single UV/Single fluorescence PCB connections*:

UV LED VIS LED UV Source PD UV Sample PD VIS PD1 VIS PD2‡

4-Channel pcb LED1 LED2 PD3 PD1 PD2 PD4

6- Channel pcb LED1 LED2 PD4 PD1 PD2 PD3

‡ If you have two identical filtered VIS PDs for a given fluor, and place them in the two large 
Hamamatsu sockets on the front and back of the main flow cell, be sure to check the “Use 2 PDs for  
Fluorescence” box on the LED Setup page so that your signals will be combined and entered as a single 
value

*The connections listed here and in the photos may not be correct for your current software. Always 
rely on the connections on the LED Setup page in the software version you are using. 
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7.2 FC-2 Dual UV profiling of your gradients
The dual UV FC-2 holder combines two distinct UV wavelengths, 260 and 280 nm, sends them 
simultaneously through the flow cell and then separates them with UV filters in the output module 
into the two separate data channels. This requires a second fiber optic splitting layout shown in the 
center below. CCW from this are views of the complete FC-2 Dual UV assembly: a) from the output 
end, b) from the front side and c) from the LED input end. 

 

7.2.1 FC-2 UV parts needed:
1. the flow cell with output fitting
2. the FC-2 input module
3. The 260 and 280 LED
4. two Source SiC PDs (.5 or 1 depending on the strength of the beam)
5. two Sample SiC PDs (.1 or .5 depending on the strength of the beam)
6. two sample PD sleeves
7. two Hamamatsu socket light plugs
8. a 260 nm mounted filter
9. a 280 nm mounted filter
10. 2 x 2-56  by 5/8 cap screws
11. 2 x 2-56 by 3/16 cap screws
12. the .035” hex driver
13. the 5/64 hex driver
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7.2.2 FC-2 dual UV assembly is the same as the FC-1-UV, with the UVLEDs inserted into the end of the 
FC-2 Input module, followed by the 2 SOURCE pdf, then the flow cell, and the Output module on the 
right side with the 260 and 280 nm filters and the two SAMPLE PDs  at the end.

 

Here is the FC-2-VIS mounted in the 6-
channel instrument:

In the output module, apply the 260 and 
280 UV filters to the appropriate 
channels and sockets on the output 
module with the IN side facing the 
flow cell.

7.2.3 FC-2 Dual UV PCB connections*:

UV LED UVLED UV Source PD UV Source PD UV Sample PD UV SamplePD
260 280 260 280 260 280

4-Channel pcb LED1 LED2 PD3 PD4 PD1 PD2

6-Channel pcb LED1 LED3 PD6 PD4 PD1 PD2

*The connections listed here and in the photos may not be correct for your current software. Always 
use on the connections on the LED Setup page in the software version you are using. 
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8. FC-3 Single UV/Dual Fluorescence profiling of your gradients: This is the most challenging 
scanning mode, offering the possibility of combining a UV (260 or 280 nm) profile with two separate 
Fluorescence channels. There will be sufficient UV signal to provide the overall profile, but obtaining 
adequate VIS signal in both fluorescence channels will be difficult because the efficiency of signal 
capture will be lower because of the limited number of fibers dedicated to each wavelength. It would 
be advisable to test both fluors separately in the FC-1 mode before attempting the FC-3 profile to insure 
that there will be enough signal. 

8.1 FC-3 parts needed:
1. the flow cell
2. the FC-3 input module
3. The 260 or 280 LED
4. the Source SiC PD (.1 or .5 depending on the strength of the beam)
5. the Sample SiC PD (.1 or .5 depending on the strength of the beam)
6. The sample PD sleeve
7. Two VIS LEDs for the fluors you are using
8. Two Excitation Filters for these fluors
9. one Emission filter/Hamamatsu PD assemblies for each fluor
7. the “U” support mounted in the Triax box
8. 2 x 2-56  by 5/8 cap screws
9. 2 x 2-56 by 3/16 cap screws
10. the .035” hex driver
11. the 5/64 hex driver

8.2 FC-3 assembly: (left) the exposed fibers in the FC-3 Input module. (right) The complete FC-3 Input 
module assembly to the Flow Cell. Make sure the locking set screw (driver is connected in the photo) is 
withdrawn so the Input module can slide on to the Input socket on the Flow Cell. 
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The FC-3 assembled to the Flow cell (right): Each Vis channel 
consists of an LED, a SOURCE plug, an Excitation filter in its 
holder, and a Hamamatsu PD with the Emission filter attached. 
The single UV channel in the center has an LED, a SOURCE PD 
and a SAMPLE PD.
The FC-3 assembled in the box with the flow output connector 
(below). The 6-channel circuit board is needed to power all three 
LEDs separately. 

8.3 FC-2 Dual UV PCB connections*:

UV LED VIS1 LED VIS2 LED UV Source PD UV Sample PD VIS1 PD VIS2  PD
6-Channel pcb

LED1 LED2 LED3 PD4 PD1 PD2 PD3

*The connections listed here and shown in the photos may not be correct for your current software. 
Always rely on the connections on the LED Setup page in the software version you are using. 
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SECTION 9. OPERATING THE TRIAX FLOW CELL:

9.1 Make sure that the Triax and the Fractionator USB cables are both plugged into the USB 
ports on the PC and all the fluid connections to and from the Flow Cell are secure. Turn 
the Frac/Station ON and press the SCAN key when it appears. When the light dims,  
click on the FlowCell icon on the PC desktop to start the program. The Frac display 
should read: 

BioComp UV PROBEv4.202

These are the two USB connections to the PC. The cUV COM Port is for the Frac USB and the BioSAFC 
COM Port is for the Triax. The Triax software on the PC will scan the COM ports and let you know if 
either one is missing its connection. This is totally automatic in current versions.

If you are not connected to the Triax box and want to use the software to analyze existing runs, press 
OK and a graph will appear the has the FILE menu containing the Compare Data Sets window.s

9.2 INTRO. Clicking the OK button will bring up the 
first FC window, the INTRO window. Enter your 
user name and rotor and press OK. This will be 
your user name for all memories of your stored 
protocols and runs. Your runs will be saved to a 
folder in the Flow Cell USER folder on the C:/ drive. 
On subsequent uses, your user name will be in the 
pull down menu. All this information will appear 
on the .csv file header in the saved run you are 
about to record, creating a valuable historical 
record. Press OK.
If your piston is not at the upper limit switch it goes 
there. Press Continue

9.3 Next is the USER Information window. Fill in the name of 
the experiment. The USER, time and date autoenter. 

9.4 Preset Runs: These are created from the SCAN SETUP page 
when all your parameters have been set. Clicking on the Add 
Preset Run button takes you to the PRESET folder, where you 
can select up to 4 of the presets that are in the folder. They are 
added by any user, and anyone can use them. When you click 
on the radio button of a Preset, all the variables of the run are 
auto entered.  To Delete a preset on the USER page, click on it 
and the delete option appears.  
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9.5 Mode Select:
This is the most important section of the USER page: 

Use the FC-1 single LED holder, a UV LED of the appropriate wavelength 
and the Silicone carbide photodiodes (SiC PD) in the Source and Sample 
positions. No filters are needed.

A new mode allowing single wavelength VIS scanning for fluorescence will be added soon.

Use the FC-2 Dual Input LED holder, the 260 and 280 nm UV LEDs and the 
SiC PD in the Source positions. You will also need the FC-2 Dual Output 
holder, two UV filters and two SiC PDs

Use the FC-2 Dual Input LED holder, a 260 or 280 nm 
UV LED and a VIS LED appropriate to your fluor.  The 
SiC PDs for the UV Source and Sample are in the same 
positions as FC-1 above. The filtered Fluorescent PDs are positioned in the 90° sockets as shown below. 
If you use the same Fluor PD in both side sockets, you can double your signal. Select the fluor and its 
filters from the pull down menu and install them as shown below

 Use the FC-3 Triple Input LED holder, a 260 or 280 nm 
UV LED in the center position and two different VIS 
LEDs in the outside positions. Note which VIS LEDs 
are entered as VIS1 and VIS2 so the wiring is done correctly on the circuit board as described in the 
following LED POWER page in the software. Select the fluors and their filters from the pull down 
menu and install them as shown below.:  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9.6 LED Setup page: This page preforms three important functions which are covered in different 
subsections: 
1. Assigning plugs of the LEDs and PDs to the proper socket (header) on the circuit board, 
2. determining the sampling rate and piston speed 
3. adjusting the LED power to the proper levels for the best scan. 

9.6.1 Connecting the LEDs and PSDs to the circuit board.
There are two versions of the circuit board, a 4 channel and a 6 channel version. The 4 channel board 
can perform all scans except the 3 wavelength one having 1 UV and 2 VIS channels. The software 
automatically knows which circuit board you have. 
At the top of the Setup page are a row of 2-pin headers (sockets) that you see inside your FC box:

   4 channel 

   6 channel
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The LED sockets are for your UV and VIS LEDs and the PD sockets are for the various UV and VIS 
photodiodes (PDs). Blue headers are for UV and Red ones are VIS.
For example, here are the FC-1 connections for the 4 channel board:

Here are the same FC-1 connections for the 6 channel board:

Below the sockets are the names of the LEDs and PDs that go on each specific 
header.

The LED and PD plugs fit on the 2-pin headers as shown.

9.6.2  Adjusting piston speed and sampling rate of the LEDs. 

a. Check “Use 2 PDs for Fluorescence “ when you install the same 
filter on both Fluorescence sockets on the FC and plug them into 
separate sockets on the circuit board. The counts from the two 
channels are combined mathematically, doubling your fluorescence 
sensitivity. 
b. The samples/mm is calculated from the piston speed and the 
integration time you set (see below). Higher piston speeds and 
longer integration times lower the samples/mm. A minimum of 10 
samples (data points)/mm is needed to give a good scan, but 20-30 
samples/mm is typical. At 78 mm tube length, an SW41 scan at .3 
mm/sec and 10, 20 and 30 samples/mm will yield 780, 1560, and 
2340 samples/scan.
c. Piston speed is normally set at .3 mm/sec, but you can 
slow it down if you need longer integration times and longer 
ON times for the LEDs
d. The time to scan and data points per scan are for your 
information.  
e. Sensitivity: Choose between 1 and 7 for a 5-fold range of sensitivity for your PD readings. Basically, 
these are different size “buckets” (capacitors) ranging in size between 50 units (Sens = 1) and 350 units 
(Sens = 7) in 50 unit increments. The PDs are independently sending current to the capacitors, 
depending on the intensity of light reaching them, that fill the buckets in the ON time allotted. A given 
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current and ON time that would fill the (1) bucket would only fill the (7) bucket 20%. Electronic 
background noise is the same in all cases, so the largest bucket is the one to use if the ON time allows 
for enough signal. 

9.6.3  Adjusting output of the LEDs. You can now adjust the ON time and, if necessary, the sensitivity to 
meet your intensity targets.
Remember that the INTegration time determines the samples taken per second and combines with the 
piston speed to determine the samples/mm value shown above. The ON time determines the strength 
of the signal and can only be as long as the INT time. If you set an ON time higher than the INT time, 
the software will lower it to the INT time. 
An INT time of 100 ms = 10 samples/sec.. 
Note: that there is no AUFS setting commonly found in flow cells like the ISCO or Bio-Rad EM1.  
Since absorbance lowers the light seen by the detector PD, the signal can never go higher than your 
setting here, only lower. The OD is calibrated to 22 OD, so you can not miss or flatline an OD peak.

a. UV profiling intensities: 
Source is a large number in the 100,000 to 900,000 range that is used as a reference for the SAMPLE. Its 
intensity is used to compensate for LED intensity drift and electronic noise. 
Sample with water in the flow cell should be set in the 500,000-900,00 range. The Sample wants to be 
as high as possible to give the best range of sensitivity. As you will see, the sensitivity saturates at 
1,040,000 units, so you should stay below this level to prevent saturation and loss of normalization.

b. Fluorescence: Sample readings of ~600,000 with water in the flow cell are the best. Source is not used. 
This is a preliminary value that needs confirmation. In early tests, the signal to noise ratio of actual 
fluorescence was vastly improved at high background light levels. The light signal observed here is 
from the LED or xenon source. Even though the light beam has been through two filters, there is still 
some stray light from the LED, not from fluorescence. The actual fluorescence signal will be adding to 
the background. If by some good fortune you find that fluorescence is flatlining at 1,040,000 in the 
middle of a peak, you have set the background signal level too high or used too much fluor. There is 
the option to subtract the fluorescence water background when you zero the OD, but this is 
unnecessary since the Y-axis autoscaling effectively does the same thing. Furthermore, you will still 
flatline when the actual signal reaches the 1,040,000 saturation level. 

c. How to adjust the INT and ON times: The times are in msec. To adjust the reading you can 
a) grab the box with your mouse and slide the box up and down
b) click on the box and enter a value
c) click on a box and use the UP or Down keys on your keyboard to set the time. 
A few seconds after the change, the revised intensities are shown in the box below the slide.
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d. At the bottom of the LED page are the keys to other pages. Calibrate should always be pressed on 
your first pass through the setup. Once it has been done once, you can skip it and go directly to SCAN 
SETUP. There is a ZERO button on the GRAPH page, so there is no need to return to CALIBRATE to 
rezero before you scan a gradient.  

9.7 CALIBRATION PAGE
Whether you use the Default settings or actually calibrate using OD standards, the key is to always 
ZERO using pure water injected through the piston using the Rinse Adaptor (RA). Have the RA, 
syringe and water ready to go. You can use the Default, or check the accuracy of the Default by making 
a solution of tryptophan and diluting it down to the 2.2-2.5 OD 260 /280 range and injecting it into the 
piston while on the GRAPH page to show the measured OD. You can also enter their actual OD at 260 
and 280 nm taken from a spectrophotometer or Nanodrop by selecting Tryptophan or other and filling 
in the ODs you recorded. Tryptophan  has a broad absorbance peak that covers the 260-280 nm region 
well. Make sure that your standard has an OD of 2.8 or less at both 260 and 280 nm, since this is the 
linear range of the calibration. If you have made new standards and want to calibrate the Triax with 
them, follow the directions on the pop-up windows, and have 10 cc syringes of pure water and the 
known standard ready to inject into the flow cell from the valve using the Rinse Adaptor in the Frac 
Kit. Press OK when finished. 
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9.8 SCAN SETUP  PAGE. 

9.8.1 Top line:
The wavelengths, samples/mm and speed are auto-entered. Enter the max. vol. of your collector vials 
(eppie = 1.3 ml, but 1.1 is better). The tubing length is the length of the teflon tubing from the Triax box 
to the Gilson, typically 370 mm. 

9.8.2 Center line:
When you enter a number, distance or volume, the other two are auto calculated.
Pressing the RESET ALL button zeros all three windows. The “special distance” is the maximum 
distance the piston can travel in this tube. You can enter a lower distance but not a higher one.
Send Event Mark Pulses is required if you want to advance the collector between fractions. Left 
unchecked, event marks only appear on the graph and are not sent to the collector.

9.8.3.  Checklist is step by step instructions for starting your run once you have entered all the values. 
Here are the steps: 

G stands for the GRAPH page, SS for the SCAN SETUP page, LS for the LED SETUP page. The program 
automatically shows the page being used. Use the UP or DOWN arrows on your keyboard to navigate 
between the steps. Pressing the END button in the lower corner exits the check list mode. 
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SS: 1. Turn the Gilson collector on. Fill the Rinse reservoir with vacuum filtered dH2O and prime the rinse 
pump. Flip the Rinse Toggle switch UP and rinse the system for 10-20 sec. Refill the rinse reservoir.

SS: 2. Screw the rinse adaptor (RA) onto the valve at the bottom of the piston, connect the adaptor to a 20 cc 
syringe full of pure water and forcefully inject ~10 ml of water into the flow cell.  

LS: 3. Adjust the LED intensities as noted above (5.6.3).

SS: 4. Open the brass air valve (in front of the piston on the nosepiece) all the way and completely dry the 
outlet tubing and flow cell with a 10 sec. burst of air. Close the air valve after drying to prevent siphoning.

SS: 5. Press the SAVE SETTINGS AS key at the bottom of the page to refresh any changes to the preset run 
you are using, then press the GO TO GRAPH button. Enter the name of this run on the naming window and 
press OK to see the GRAPH page.

G: 6. If needed, rezero your OD by filling the flow cell with dH2O using the RA and pressing the ZERO key 
on the right column of keys (or F2 on the PC). After zeroing, repeat the drying step 4 above. 

G: 7. Mount the gradient in the holder and place it under the piston. Dim the light. 

G: 8. Press the START (F1) key. The collector should move from the gutter to the first fraction. If you have 
already dried the system, press OK on the window that appears.

G: 9. When the piston reaches the top of the gradient, it will slow to your selected speed, start recording the 
data and wait for the meniscus to reach the flow cell. When it does, the cursor restarts and the green delay 
cursor appears. 

10. Press DOWN ARROW or END to clear this window.

9.8.4 Bottom line: 
SAVE SETTINGS AS is a time saver. The settings captured define every variable you have entered so 
far. You will be asked to name the file in the PRESETS folder, so give it a descriptive name so that you 
and your colleagues know which one to use, 
i.e. SW41 Short Sucrose 10-50%wv 2hr polysome. This is the name of the PRESET that will appear on 
the USER page if you select it after pressing the ADD PRESET key. 

USER, LED POWER and CALIBRATE return you to the appropriate page.

 GO TO GRAPH takes you to the GRAPH page  
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9.9 GRAPH PAGE:
You will see the current OD from the Triax scrolling to the right. If the X-axis is numbers and not mm, 
the software is ready to start the run. If the X-axis is distance (mm), the software has erroneously 
started a scan. Restart by going back to the SCAN SETUP page and pressing GO TO GRAPH.

9.9.1.  GRAPH FEATURES:
1. If the edges of the graph do not fit on your screen, go to the VIEW menu on the top of the page and 
select the resolution that fits your screen:
2. Graph Features, moving CCW from the top left corner of the Graph:

A. Current readings: The raw readings or the calculated OD of the various channels you are using. 
When you check a box, the data will appear on the graph. The Y-axes shift depending on what is 
selected. For example raw data will appear on the Y (left) axis and OD on the YY axis (right).

B. Y-axis. Y-axis maximum and minimum can be increased or decreased by entering a new value or 
clicking on the up and down arrows. Y-axis Auto Scale: checking this box will scale the min/max 
values of the Y-axis to the lowest and highest values in the current data set. Unchecking it leaves the 
Ymin and Ymax as they are after Autoscaling.

C. X-axis. The X-axis is on Sample Mode until it starts recording a gradient. You can tell by looking at 
the numbers on it. If they aren’t measured in mm, you are in the Pre-Run mode. Sample mode has 
many uses: if you set the window size to 25,000, you can watch the instrument warm up and stabilize. 
If you set it to 300, you can see actual data points and stability in great detail. Use the UP/DOWN 
arrows or enter a value. 
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D. Window size. 1-25,000 data samples (number) or any distance can be entered to set the window size. 
In Pre-Run, the data is in Sample mode. Starting a run auto enters the total distance entered on the 
SCAN SETUP page and the X-axis becomes mm. 

 
 E. Cursor.  shows the current value of the cursor whether you drag the cursor to a position on the graph, 

move it with the left/right arrows or manually enter a value in the box. RESET returns it to its previous 
position. This is most useful when the run has ended and you are examining the various peaks for their 
OD. 

Adding and positioning cursors: After a run is complete, you can add up to 4 cursors.

F. Buttons.  Mostly self explanatory. Using the F1-4 keys on the PC is a useful substitute for many of the 
keys. 
START SCAN (F1) starts the piston down from the upper limit switch and initiates 
a run
REFRESH (F4) starts the graph over, scrolling left to right. When you get to the 
GRAPH page and the cursor is already leaving a trace, the data being saved in a 
temp file in your USER folder. Each time you press the REFRESH (F4) key, a new 
temp file is started. Lower down on the list of buttons is one called SAVE GRAPH 
DATA. This converts the current temp file into a saved .csv file. 

If you select Y-axis AutoScale, you can see your background noise by pressing 
REFRESH (F4) and then quickly pressing PAUSE (F3) after a few seconds have 
passed.  
PAUSE/RESUME (F3) This button pauses and restarts the cursor and data 
collection.
ZERO: This can be an important key if you want to rezero between runs. When you 
press this key a new window appears asking if you want to zero the OD and/or the 
fluorescence background. Follow the instructions that appear. 
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CALIBRATE:  takes you to the Calibrate page.
GO TO buttons take you back to the page indicated.
SAVE AS PRESET:  is another chance to make the current conditions into a PRESET RUN.  
SAVE GRAPH: saves a .bmp copy of the graph as it appears on the screen.
SAVE GRAPH DATA saves the data of the graph as it is shown as a .csv file
SAVE WINDOW saves a .bmp file of the entire page including the graph.
FRAC ADV advances the collector. During a run, it sends a pulse to the fraction collector and puts an 
event mark on the graph and in the .csv file.

G. Info box. The critical Flow Cell Settings of the run are displayed near the top right side of the Graph 
page. They are derived from the settings on the Scan Setup page.

H. Overlay Graph. Just above the graph you will see a button called OVERLAY GRAPH. 

 

Click this button and select a previous run to appear on the graph so you can compare runs in real time. 
As you wait to start recording your graph, the overlaid file will scroll left and may disappear, but it will 
reappear as soon as the run starts. You can overlay a graph before, or after a run and remove it or 
change it at any time as well. However, adding or changing an Overlay during a run may cause data 
loss, so it is better to select it before starting.

 I. FOCUS/RESET button above the graph are used after the run to magnify a specific area of the graph. 

Select the FOCUS button and drag the cursor diagonally across the area of interest in the graph, release 
the mouse and the new area will appear. Pressing RESET restores the original graph.

J. AUTO-ALIGN feature will appear as soon as the run starts. It allows you to align an 
overlaid run with the current run as soon as the same peak appears in both scans. 

In the following example, the OVERLAY feature was used to compare a run in progress (red) with a 
previous run (blue). Since identical gradients may start at slightly different points, it would be useful if 
you could align them using an early peak so the rest of the profiles are synchronized. The profiles are 
instantly aligned selecting the AUTO-ALIGN key above the graph and click-dragging the cursor over 
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the two peaks, as shown on the left below. Releasing the mouse aligns the OVERLAY to the CURRENT 
profile.

This can be done during a run. The RESET button to the right of the AUTO-ALIGN button restores the 
original alignment.

9.9.2 Name Run? Window:
When you press the GRAPH button on the Scan Setup page, you will first see a box that asks you to 

name the current run. This name will appear on the Graph under CURRENT with the OD and profile 
line color in the upper left hand corner of the graph. It will also appear in the file path of your Saved 
run on the PC: i.e. Desktop/FC/GRAD-1 no treatment.  Press OK.
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SECTION 10. OBTAINING A UV PROFILE: 
10.1 What are the goals of your fractionation? 

If you simply want to obtain a top-to-bottom scan of a gradient and split it into “n” fractions, follow the 
instructions for the BASIC RUN in section 6.2 below. 

If you want to change fraction size at different depths in the tube, follow the instructions for 
ADVANCED RUNS in Section 8 below. Options there include preplanned, “Zoned” fractions and 
manual peak picking.

10.2 THE BASIC RUN

You will need to read the PGF/Station manual to fully understand its functions. Below is an abridged list 
of steps that are detailed in the manual.  (pg. 18) refers to the page number in the PGF manual.

10.2.1 Preparing for a run: 

1) Turn the Gilson collector on and make sure the waste tubing is connected to a large vessel. 

2) Turn the Frac ON and press SCAN. Wait until the Frac display reads

BioComp UV PROBEv4.202

3) Turn the PC on and boot up the Triax software by clicking the Flow Cell icon on the desktop. Work 
through the USER, CALIBRATE, LED SETUP and SCAN SETUP to the GRAPH page with the OD 
scrolling across the screen in Sample mode. 

4) Fill the 60 cc reservoir on the right side with filtered dH2O and prime the rinse pump (pg. 28). Flip the 
Rinse toggle switch up and press the RINSE key on the keyboard to rinse the system clean.

5) Open the brass needle valve controlling the air flow,  press the AIR key for 10-15 sec to dry the 
tubing, then close the needle valve to to prevent siphoning of air into the sample line during a run (pg. 
42). 

6) If you plan to visualize the bands using the light scattering system, fill the tube holder with water to 
the appropriate level using the water adjust cannula in the kit (pg. 28). 

7) If 20 min or more has elapsed since you ZEROED the flow cell, and you are on the GRAPH page, press 
the ZERO (F2) button on the screen and introduce pure distilled water into the flow cell by a) applying 
the Rinse Adaptor (RA) to the piston and forcing water into the flow cell with the syringe, or b) 
exchanging the reservoir for a 20 or 30 cc syringe filled with this water and forcing it through the rinse 
system or c) fractionating a tube filled with this water. When the OD on the graph is stable and shows 
no reaction to changes in the flow velocity, complete the zero process on the screen. 

Using the Rinse function to force reservoir water through the flow cell leads to OD artifacts unless the 
rinse water has recently been boiled or degassed under vacuum.
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8) If you have just zeroed with water, open the AIR valve and dry the system with a 10 sec of high 
pressure air. Close the Air valve. This step is critical for a complete run since any water reaching the 
flow cell ahead of the gradient will trigger the start of the run prematurely. 

9) Apply the dry tube holder cap to the top of the centrifuge tube and lock it into the holder (pg. 33). If 
you can see your bands with scattered light and want a permanent record of their positions and 
relative intensities, place a piece of tape down the right side of the holder’s front window and Mark 
the meniscus and bands with the cursor in the kit (pg. 24).

10) Screw the clean, dry piston tip on the end of the piston. Do not over tighten. 

11) You are ready to start. Press the START SCAN (F1) key On the PC Graph page. The rest is automatic. 
The piston will descend until it reaches the tube, slow down to the speed you designated and begin 
fractionation. As soon as the meniscus reaches the flow cell, data acquisition will commence. When this 
happens, you will notice the cursor shift back to 0.00 mm. 

12) Each fraction advance pulse sent from the PC to the Gilson collector is marked on the graph if you 
have the Show Event Marks button selected. The fraction collector will start with the START button 
and advance fractions with each subsequent pulse from the PC.

13) When the tip reaches the bottom limit switch, the piston will withdraw to the upper limit switch. 
When the piston reaches the upper limit switch, a final pulse is sent to the collector to prepare for 
recovering the last part of the gradient still in the sample tubing and flow cell. It will ask you to open 
the Air needle valve and press the AIR button on the Fractionator. 

14) The GP software will ask whether you want to SAVE the run and you can save it to a folder as a .csv 
file, which Excel and most spreadsheet programs can open directly. 

15) If you want to do another run, Press the NEW RUN? button on the Graph page and confirm whether 
you want to do another identical run or not. If YES, then the Graph page reappears waiting for the 
START SCAN button to start.. Repeat the setup starting on step 2) above. If you want to change any of 
the run parameters, Click NO and go to the SCAN SETUP page or the USER page.

10.3 REPRODUCIBILITY: First, let’s set out the sources of run-to-run variability in velocity runs so you 
can see where you need to focus (equilibrium runs are more forgiving).

1. Make all your gradients with the same solutions at room temperature. Make large batches and freeze 
small aliquots. Just before use, filter your gradient solutions at room temperature with Whatman #1 
filter to degas them and remove large particles that might clog the valve.

2. Carefully layer the heavy solution under the light solution exactly to the marker block line on the tube. 

3. Leave enough light solution on top of the tube so that it overflows into the center of the cap when the 
cap is applied. This prevents bubbles from entering the tube during mixing, something that ruins a 
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gradient if the bubbles are large enough to dislodge and float around (small bubbles of trapped air that 
do not run free are OK). 

4. Make sure the Gradient Master is level before each run and use the same run parameters.

5. If you need to run your samples on 4°C gradients, make them at Room Temp and chill them before 
use. 45 min at 4°C is usually long enough. Leave them equally exposed in the fridge so they cool 
evenly. 

6. Before you apply sample, tare your gradients to exactly the same weight. Leave enough room for 
sample (1-2 mm) and another 2-3 mm of empty space above the sample to prevent spills. Remove the 
very top of the gradient using the reverse of the sample layering technique shown in the PGF manual 
(p28): pull the meniscus up the wall before removing the top of the gradient.

7. Prespin (14K rpm, 30-60 sec) all your samples and carefully decant the supernatant to avoid loading 
debris.

8. Always load exactly the same volume of sample on each tube (the sample layer on top of the gradient 
should be 1-2 mm high for velocity runs), and layer the sample down the wall as described in the 
sample layering section of the Frac manual (pgs. 29-31). Never use a micropipette aimed at the top of 
the gradient to layer your sample.

9. Always run a full rotor of buckets (6), even if it means running some buckets empty. The angular 
momentum of the rotor will determine how long it coasts during braking and this can have a slight 
effect on the position of your peaks.

10. Keep the rotor buckets clean and dry. Remove any trace of liquid from the outside of the tube before 
inserting into the bucket to prevent tube collapse. The thin rubber gasket under the cap on the 6 
buckets must be clean and lightly greased with Beckman Spinkote to prevent leaks and bumping of the 
gradient under vacuum.

11. Use the ω2t function (omega squared t) to run your gradients on the Beckman ultracentrifuges. This 
function sets the total centrifugal force applied to the gradient, regardless of speed. With the SW41, 1.4 x 
1010 gives ~20 min at 40,000 rpm, so calculate your runs accordingly, starting low and increasing until 
the particles are where you want them (assuming velocity run, not equilibrium). Most gradients behave 
more or less linearly, so doubling the ω2t value almost doubles the distance the particles will travel.

12. Always use the same acceleration and braking during centrifugation.

13. Remove, rinse and dry the piston tip, the holder cap funnel and the tubing to the flow cell after 
every run to prepare for the next run. Any liquid in the tubing will trigger a false start if it hits the flow 
cell before the gradient arrives.
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10.4 Peak Picking Options: Basic run + OVERLAY:
This is the simplest way to isolate your UV peaks seen on the graph. You need to record and save a run 
identical to the one you are about to use so you can overlay it on the graph before you start the new 
run. Press the OVERLAY button near the top of the GRAPH page and select the desired run from your 
USER folder. Press OPEN and the run will be superimposed on the current run. 
The overlay will allow you to anticipate the arrival of peaks of interest. Don’t be concerned if the 
OVERLAY trace disappears from the screen as the cursor scrolls beyond it while waiting to start the 
run. It will reappear at 0.00 mm when you start. 
Use previous Runs that have the same speed, distance and Start mode as the current run.

Follow the steps in the Basic Run to get the Frac, PC, Flow Cell and collector ready (section XX, pg. XX 
above). The PC will provide the Start, with its software supplying the regular fraction signals to the 
collector, while you will click on the FRAC ADV key on the PC GRAPH page to manually pick the 
peaks.

If your desired peak is small, use the Y-axis min/max OD settings to lower the OD range so that the 
OVERLAY’s peaks are sufficiently large. You can revert to the original settings at any time by clicking 
on Y-axis Autoscale or adjusting the Y-axis min/max manually.

10.5 The DELAY CURSOR: When you observe the graph during a 
run, you will see that there are two vertical lines at the right end of 
the trace, one black and one green. The black cursor is the OD in 
the flow cell itself, while the green line is the OD of the material 
dripping into the vessels on the collector.  We call the green line the 
delay cursor. The dead volume of the collection system from the 
valve at the piston tip to the end of the tubing at the Gilson 
collector is ~.285 ml. The volume of the tubing from the detector in 
the flow cell to the Gilson end is .164 ml, so if your gradient’s 
volume is .143 ml/mm (SW40 and SW41), it would take .164/.143 
= 1.14 mm of piston movement to move the OD in the detector to 
the Gilson end of the tubing. So, the green cursor follows the black 
cursor by 1.14 mm on the graph. Hence the name Delay Cursor. 

When the run starts as the gradient is sensed in the flow cell, the X-
axis changes from Sample to mm distance. The black cursor starts 
laying down the trace, and as soon as it is 1.14 mm away from the 
0.00 mm start, the green delay cursor appears at 0.00 mm. When 
the first full sample has been dispensed at the Gilson, an event 
mark appears on the X-axis with the number 1 to the left side of the mark, indicating that the #1 
fraction contains the OD material to the left of the event mark.

10.6 Peak picking using the delay cursor.
If you want to harvest a certain peak in your gradient in a fresh vessel, wait until the bottom of the 
valley before the peak reaches the Green Delay Cursor, then press the FRAC ADV button on the PC 
screen to the right of the graph to advance the collector to a fresh tube. When the bottom of the valley 
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after the peak reaches the Green Delay Cursor, press the FRAC ADV button again. The event marks 
will guide you to the fractions containing the peak. 
If you set the # of fractions to 15, be sure to load at least one more tube in the collector rack to allow 
for the last Air-Blown one. If you intend to pick peaks, add more tubes to the rack. 

10.7 The Event marks at the end of a run.
If you enter 15 fractions on the SCAN SETUP menu, all should have the same volume except the last 
one, whose distance and volume depend on when the piston reaches the bottom of the tube. Whether it 
reaches the lower limit switch or goes as far as it is programmed to go without reaching the switch, 
there will be .285 ml of gradient retained in the tubing/flow cell system. To recover this, the collector 
moves to a 16th vessel and the software asks you to open the air valve and blow out the dead volume 
into the fresh tube. 

SECTION 11. PRESET RUNS
11.1 One-click parameter setup using PRESETS: With all the various settings involved in fractionating 

and recording your runs, we thought it would be useful to bring them all together in a generic way. 
You probably have a few different kinds of runs you do repeatedly, so there is now the option to 
generate different PRESETS, each one of which contains all the settings for a specific kind of run. As 
with the OVERLAY, you need to establish the centrifuge and fractionation settings for a particular type 
of gradient before the PRESETS will be useful. 

11.2 What will be saved in each preset: 
1. all the settings on the USER page below the PRESET line.
2. all the settings on the LED SETUP and SCAN SETUP pages

11.3 Creating a PRESET: When you reach to bottom of the SCAN SETUP page, press the SAVE  
SETTINGS button.

The Save window will ask you to name the Preset. Use a generic name that you will recognize, such as 
80S ribosome, phage tails, peroxisomes, etc. This preset will be saved into a special subfolder in the GP 
folder on the C: drive called PRESETS. Any user can choose this preset as one of the 5 selections that 
can appear on their USER page.

11.4 Selecting a PRESET run: On the USER page, press the Add Preset Run button:
The PRESETS folder will open showing the various runs users have created and saved there. Each one 
you select will appear on the line below the preset button. 
When you click a PRESET button on the USER page, it lights up and all the values on both the USER 
and SCAN pages are changed to its values. You can press OK to review the settings on the SCAN page, 
or you can go directly to the GRAPH and start your run. 

"
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11.5 Deleting a PRESET run: On the USER page click and hold the cursor on a PRESET and a window 
appears asking you to delete it. 

SECTION 12. POST RUN ANALYSIS TOOLS

12.1 Use the AUTO-ALIGN key above the graph to align the overlay with the current run. To change the 
OVERLAY run, press the REMOVE OVERLAY button and then the OVERLAY GRAPH button as 
above. Use the FOCUS button to zoom in on small peaks. 

12.2 Cursor control: The vertical black line is the cursor. Click the mouse on a point of 
interest to position the cursor on the graph. You can also enter a position (i.e.19.19 
mm) in the cursor box, or you can scroll it left or right using the arrows above 
Above the graph, you will see the Absorbance value at the cursor’s position for the 
CURRENT run and the OVERLAY run and a colored line matching the color of the 
corresponding trace on the graph.Click on a cursor the move or delete it. The VIEW 
menu also has an Add/Remove feature.

12.3 The X-axis can be displayed in two modes: number and mm. Select the mode using the radio button 
to the left of the Window size box. The Window size is normally the length of the gradient (mm) or the 
set number of data points (500 is default), but either can be changed to focus on a smaller part of the 
run. 

!

12.4 The Y-axis control has two possible settings: Autoscale and Manual. A new run 
will start with Autoscale. Selecting the Y-axis Auto Scale box to the left of the 
graph will set the Y-axis min/max to the current minimum and maximum values 
showing on the graph, including the OVERLAY data.

The Manual mode involves altering the min/max 
values by entering them in the appropriate box on 
the lower and upper corners of the Y-axis or 
scrolling them up or down by clicking on the 
arrows on the right side of the box. The graph will instantly change as you alter either of these values. 
Use this feature to enlarge minor peaks by lowering the Y-axis maximum as shown on the next page.
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12.5 File Menu
Open Data File. The file menu at the top of the GRAPH page has 

several choices for examining saved files. This one is intended to be 
used when you want to closely examine one file, with the option of 
adding a single overlay for comparison. The settings and behavior 
are essentially the same as those available at the end of a run. Select 
Close Data File to exit this page and return to an active Graph page. 
If the cursor on the graph is not scrolling when you return, press 
the GoTo Scan Setup button, make sure the settings there are correct 
and then return to the Graph page.

Save Buffered Data. All the data since you last pressed the REFRESH 
button or started the new Graph are stored in a buffer. This button 
allow you to save it and graph it in the future.

Rescue Lost Data: If you forget to SAVE your run, you can recover 
the file form a list of TEMP files that matches your date and time. 

Compare Data Sets. This key function allows you to compare 2-4 
runs want on a single graph. When you click on this selection, a 
new window appears that asks you to select the files. When you 
click on this selection, a new window appears that asks you to 
select the files. Add 2-4 files and press OK.

The Compare Data Graph has a number of valuable features:
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1) Abs: Absorbance of each trace at the present cursor position
2) X-Axis Offset (samples): moves a trace right (+) or left (-) one sample at a time or more samples the 

longer the (+) or (-) sign is pressed.
3) X-axis scale: expands or contracts the X-axis of a trace to compensate of right differences in 

sedimentation.
4) Y-axis scale: expands or contracts the Y-axis of a trace to compensate of variable sample loading. 
5) OD offset: adds or subtracts to the Y-axis values to compensate for different zero baselines between 

runs. 
The Scaling and Offset adjustments all have RESET keys to restore their original position or value.
6) GRAB TRACE: place the mouse on a given trace, click and drag it in any direction to align it quickly.
7) Add/Remove Cursor: In the VIEW menu at the top of the Compare graph, there is an option for 

adding 2-4 cursors to the screen, and removing them as well. The OD and name of each trace at that 
cursor’s position is reported under the cursor. See the example below.

8) Use the AUTO-ALIGN feature to synchronize your traces. Locate a peak shared by all the traces, click 
the AUTO-ALIGN button and bracket all the peaks with your mouse from left to right. Click and hold 
the mouse on the left side of the peaks, drag right and release on the right side. The high point for each 
trace within the bracket will be centered on the first trace’s maximum. The X-axis offset of each trace is 
shown above the graph. 

9) Steps in aligning and adjusting traces: Start with the graph above.

1. Y axis: Use Y-axis autoscale then FOCUS to limit the area of interest:
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2. Use GRAB to bring all traces together and then Auto-align them

3. Use the X-axis scale and X-axis offset to compensate for differences in sedimentation: Here is a final 
alignment, demonstrating that the three samples being analyzed were identical.

4. To Save an aligned Compare Data Set graph, one can save the graph or the complete window, or 
Export Data Sets in the FILE menu. Save Window saves the graph as it appears. Save Graph saves 
aligned but not scaled data. Export Data Set saves the aligned data but not the scaling or offsets 
applied. 

5. The .csv file of the exported data appears thus:
Files Exported: woohoo1, woohoo2, woohoo3
Sample Offsets:
woohoo1: 27 samples
woohoo2: 0 samples
woohoo3: 5 samples
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Data collection parameters for each of the exported files follows:

woohoo1, woohoo2, woohoo3
Piston Speed (mm/sec), 0.30, 0.30, 0.30
Distance per Fraction (mm), 6.88, 6.88, 6.88
Number of Fractions, 12, 12, 12
Type of Start, Event with delay, Event with delay, Event with delay
Samples per Second, 10, 10, 10
Total Distance, 82.56, 82.56, 82.56
Total Number Samples, 2743, 2743, 2743
Run Date, 2014-02-03, 2014-02-03, 2014-02-03

Y-axis Offset (OD), 3.00E-003, 0.00E+000, 1.97E-002
X-axis Gain, 1.00, 1.00, 1.00

Y-axis Gain, 1.00, 1.00, 0.99

Data Columns:
Distance(mm), woohoo1_Absorbance, woohoo2_Absorbance, woohoo3_Absorbance
0.00, 0.000208, 0.100306, 
0.03, 0.000217, 0.106625, 
0.06, 0.000232, 0.110371, 
0.09, 0.000249, 0.111022, 
0.12, 0.000276, 0.110179, 

12.6. The .csv file of an individual run has all the original settings in the USER and SCAN SETUP pages 
in addition to the position, OD and fraction #. These files are compatible with Excel and most SS 
programs.

Flow Cell Text Data File: woohoo1.csv
Version: 1.96
Date: 2014-01-28
Time: 15:58:48

User: DF
Experiment name: Polysome analysis of patient C44R
UV Unit: FC-1
Rotor Manufacturer: Beckman
Rotor Model: SW40Ti
Speed: 40 rpm
Gradient: sucrose 10.0% to 45.0% w/v
Time: 2:00
w2t:  x 10^0
Sample Volume: 0.25 ml
Number of Tubes: 4
Volume per mm: 0.143 ml/mm
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Temperature: 4.0 deg C
UV Wavelength: 260 nm
Samples/sec: 10 Hz
Piston Speed: 0.30 mm/sec
Distance/fraction: 6.88 mm
Number: 12
Dead Volume: 0.214750 ml; Distance due to Dead Volume: 1.51 mm
Length of Tubing: 285 mm
Total Distance: 82.56 mm

Data Columns:
Distance(mm), Absorbance, Fraction Number, Fraction Volume(ml)
0.00, 0.000208, R, 0.313
0.03, 0.000217, , 
0.06, 0.000232, , 
0.09, 0.000249, , 
0.12, 0.000276, , 
0.15, 0.000300, , 
0.18, 0.000339, , 
0.21, 0.000393, , 
0.24, 0.000450, , 
>>>>>
Skipped data
>>>>>
6.63, 0.045566, , 
6.66, 0.045265, , 
6.69, 0.044918, , 
6.72, 0.044512, , 
6.75, 0.044177, , 
6.78, 0.043792, , 
6.81, 0.043476, , 
6.84, 0.043254, , 
6.87, 0.042894, 1, 0.980
6.90, 0.042631, , 
6.93, 0.
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12.7 Exporting Aligned files.
Whether you align the traces or not, you can save a .csv file of all the traces currently displayed in their 

current alignment. Use the Export Data Set function in the File menu.
Here is a sample of how the aligned .csv file will look when you open it in Excel:

The file header identifies the individual files and gives their offset and the data is shifted relative to the 
first file to align the peaks, in this case at 2.19 mm.

12.8 Printing Options:

12.8.1. Direct printing of the current graph: If your PC is connected to a printer, you can print any graph 
you can create in any of the various modes (Current run, Open Data or Compare Data Sets). Simply 
press the PRINT GRAPH button on the right side of the graph or pull down the Print Graph selection 
from the File menu.

12.8.2. Delayed printing of the current graph: If you are not connected to a printer, you can save a print 
file of the graph and carry it to a computer linked to a printer at a later time. Pull down the Save Graph 
Image selection from the file menu.

In either case, here is how the graph will appear. The graph title appears above and up to 4 cursors can 
be added to show the position and OD of your peaks. Add cursors by clicking on the VIEW menu on 
the GRAPH, then move  delete, add new, or make Main cursor by clicking on any cursor on the graph. 
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12.9 Viewing Saved Files: The FC hardware needs to be connected to view saved runs. Open the 
software, and when you reach the USER page, select Compare Data Sets. 
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SECTION 13: FILE MANAGEMENT

13.1 File Structure: The Flow Cell software will load to your C: drive by default. In this main folder are 
found the program file and several files and folders serving various functions:
1. rotor.txt contains all the manufacturer’s names and a list of their rotors. Each rotor has values 
associated with it describing its diameter and the volume displaced by 1 mm of piston movement. 
These values are sued in dead volume and displacement calculations. 

2. prefs.cfg file contains the computer/USB recognition information. When working properly, a key 
line in the listing “COMPORT X “identifies the USB port where the GP is connected to the PC. If it is set 
to 0, this will prevent recognition by the the Windows operating system. Set it to 4 or 6 and retry if the 
GP is not found. See 11.1 below.

3. USER folder saves your user name, all the settings you used last and any PRESET runs you have 
selected.

4. PRESETS folder contains the description of each PRESET RUN created by any of the software’s 
users.

5. SR Runs folder contains all the SR- runs created by any user.

6. Each user creates a folder with their name on it to store the various runs they have saved. 

SECTION 14: TROUBLESHOOTING AND NOTES

14.1. The fractionator behaves badly, missing the slow speed point, getting stuck on the way up, etc. 
Make sure that you have only one copy of the FC Software running. if you see the icon in the bottom 
window. you have two copies running. Quit them both and open one. 

14.2. The program will not start or freezes on startup: Check the "prefs.cfg" file in your GP folder. It is a 
text configuration file that is found in the folder where GP was installed. You should never have to 
change this file manually because GP changes it for you. However, if the software does not get past the 
startup window, open it in a text editor such as Window's NotePad application. Do a search for the 
word "comport" in this file. It should be set to 4 if the serial port associated with your hardware is 
COM4, but if you were never able to connect successfully, it might be set to 0. In any case, try manually 
changing it to 4 and then saving the prefs.cfg file before starting up GP to see if that helps.
 
14.3. The Frac piston stalls, freezes or goes in the wrong direction.  You can turn the Frac off or simply 

press the EXIT key on the FRAC keyboard. If you press it a few times, you will end up on the startup 
screen BioComp UV PROBEv4.202. Then restart the FC software on the PC and you are back to a clean 
start.

14.4. Quitting a frozen program does not successfully Exit it. When you attempt to restart the program 
by clicking on the FC icon, the message appears saying “Another version of this program is already 
running”. Access the Task Manager by simultaneously holding down the Ctrl, Alt and Delete buttons 
on your keyboard. This will pull up the Task Manager Window on your screen.
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Highlight the FC name or icon and click on End Task or 
End Process button at the bottom of the window. Either 
one should exit the program and allow you to restart it. 

14.5. Leaking Flow Cell: Tighten both the top and bottom tubing fittings on the flow cell body to seal off 
any leaks. 

14.6. Preventing clogging: Filter your rinse and gradient solutions in bulk so nothing can clog the valve. 
Be careful to rinse the valve and tubing and dry them after using the instrument. If you don't have a 
source of air under pressure, use the 60 cc syringe to force air into the rinse system: toggle switch down 
to blow the pump dry and to refill the syringe with air and toggle up to force air into the rinse system 
and valve. 

Note: Typical rubber-tipped syringes will dry out over time and start shedding bits of black rubber into 
the barrel. These bits can and will clog the valve system. The best solution is to use one 60 cc syringe as 
the reservoir (discard the plunger and label the barrel RESERVOIR). For the AIR syringe, use a fresh 
60 cc syringe and replace it when the barrel looses its lubrication. Never remove the plunger, as this 
will cause shedding of rubber from its tip.

14.7. Sterilizing the gradient path: Ethanol will precipitate sucrose left in the system, so never put 70% 
ethanol into a system to sterilize it until after you have rinsed with dH2O and blown this water out. 
Replace the 70% alcohol with sterile, filtered dH2O and blow it out so you don't leave 70% in the 
system for prolonged periods. [0.1M NaOH, 1%SDS] and diluted bleach are good sterilants and 
cleaners that the system can tolerate for brief periods. Again, rinse out the sterilant with sterile dH2O 
and blow the rinse system dry before leaving it to rest.
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14.8. Understanding the Green cursor and event marks:
a. The dead volume of the entire liquid system from the piston tip to the Gilson dripper is 285µl, 

consisting of 4 sections: A = the tubing from the valve to the Flow Cell, B = the volume in the flow cell 
up to the beam, C = the volume in the flow cell between the beam and the outlet at the end of the bent 
steel tubing and D = the tubing from the Flow Cell to the Gilson Dripper end. The total volume is 285µl 
when the A and C tubing are 135 and 285 mm respectively. 

b. The OD trace starts recording at 0.00 mm when the A+B volume has been displaced and reaches the 
beam in the flow cell. 

c. The green Delay cursor follows the black OD cursor by the C+D volume converted to the displacement 
distance for the rotor in question. C+D is the post flow cell volume.

d. The event marks occur when the Delay Cursor reaches the 0.00 mark and then the Y mm DISTance 
events thereafter. 

e. There will be X + 1 fractions in each run (“A” fraction included), so plan accordingly. If you place 30 
eppies in the collector rack and call for 30 fractions on the SETUP page, you will miss the last fraction.

SECTION 15: ADDENDUM

1. UV LED power log:

Settings: FC-1, SiC PD .1 mm, Sens 7, Int time 500 ms.
UV LED Date ON Time Reading
260 ________ ________ _____________

________ ________ _____________

________ ________ _____________

280 ________ ________ _____________

________ ________ _____________

________ ________ _____________

__________ ________ ________ _____________

________ ________ _____________

________ ________ _____________
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2. LED/Filter log. 

FLUOR Ex MAX Em MAX MFG CWL/BP  Ex/EmLOT                

EGFP 484 507 SENSOR 474/20

CHROMA Ex 470/40 ___________

CHROMA Em 525/50 ___________

mCHERRY 587 610 SENSOR 575/20

CHROMA Ex 575/40 ___________

CHROMA Em 632/60m ___________
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