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Guide Version 
Release Date: January 2007 
 
To help keep this guide with the correct tester, it is suggested to record the 
Sprint LC serial number in this space. 
 
 

___________________________________   Sprint LC Serial Number 
 
Trademarks 
Trademarked names may appear in this manual for purposes of explaining 
the capabilities of the Sprint LC tester. Such use is intended to benefit the 
trademark owners. There is no intention to infringe on such trademarked 
names in any way. 
 
Copyright © 2007 Uson, L.P. All Rights Reserved. 
 
Permission to reproduce this document, in any form, in whole or in part, is 
granted to Sprint LC owners with the restriction that all safety 
information, cautions, warnings, and the copyright notice remain in place 
on such reproductions and that such copies are not for sale or external 
distribution..  
 
Information in the Sprint LC Owner’s Guide is subject to change without 
notice. 
 
Additional copies of this Sprint LC Owner’s Guide may be purchased 
from Uson. Call or mail us your purchase order.  
 

Uson 
8640 North Eldridge Parkway 

Houston, Texas 77041 
(281) 671-2000 
www.uson.com 
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Safety 
 
Follow established safety guidelines about how to install, operate, and 
maintain electrical test equipment. In addition, Uson recommends 
observing the specific guidelines below when working with the Sprint LC 
air tester. 
 

 Wear eye protection when working with compressed gas. 
 

 Beware that hazardous voltages and gas pressures could be present 
inside the enclosure. 

 
 Before attempting any maintenance procedure discussed in this 

guide, develop an understanding of the procedure and know 
exactly how to complete the task 

 
 

Tester-Specific Information 
This guide covers the standard Sprint LC air 
tester. Each Sprint LC could be a custom 
machine with fewer or added features such 
as external components or unique 
specifications. Check any additional 
information included in the shipment for 
application notes about the tester being used. 

 
 
 
 
 
 
 
 

! 

Before using the Sprint LC, 
make certain the air supply is
clean and dry and does not 
exceed the maximum input 

pressure. 
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Quick Start 
 

This section is for Sprint LC owners familiar with the controls and 
operation of the tester. If any of the concepts presented here are 
unfamiliar, start with the section called Full Setup. 
 
Fast Setup 
 

 Connect clean, dry supply air. 
 

 Connect the power cord and turn on Sprint LC. 
 

 Adjust display contrast for best visibility and set the volume of the 
key-press and alarm tone. 
 

 Turn the LOCKOUT keyswitch to program position. 
 

 Set the units of measure to use for pressure, flow volume, and flow 
time. 
 

 Enter test parameters for the first program to run. 
 

 Enter test parameters for additional programs if you’re using more 
than one program. Don’t forget any required program linking. 
 

 Set communication values for the serial port then connect 
peripherals to the I/O port if used. 
 

 Return the LOCKOUT keyswitch to run position. Sprint LC is 
now ready to use. 

 
Refresher 

For those familiar with the controls and features of Sprint LC. 
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Keypads 
 
 
 
 
 
 
 ENTER/BACK PREVIOUS NEXT INCREMENT DECREMENT 
 
 

FIGURE 1 
  

Number Accelerator 
The ENTER/BACK keypad becomes Accel (Accelerate) when 
the INCREMENT or DECREMENT keypads are held. Tap ACCEL 
to make values change quickly forward or backward. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 2 

SPRINT LC

1

2

USER

TIP

Start Switch 

LOCKOUT Keyswitch 
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Front Panel Controls 
 ENTER/BACK Enter a selection or go back. It also acts to accelerate 

the INCREMENT and DECREMENT functions. In run 
mode, this keypad accesses the run mode functions 
menu.  

 PREVIOUS Go to the previous menu item. In run mode, 
increments the current test when held for three 
seconds. 

 NEXT Go to the next menu item. In run mode, increments 
the current test when held for three seconds. 

 INCREMENT Increase values such as pressure or time, also enters 
GoTo Menus. In run mode, acts as a re-test button. 

 DECREMENT Decrease a setup value such as pressure or time. 

 START Switch Begins a test cycle. It will abort a test if pressed 
during the test cycle. Figure 2. 

LOCKOUT Keyswitch Change between run and programming operation. 
Figures 2 and 3. 

 
 

 
 

 
 
 
 
 
 
 

 
 

 
FIGURE 3 

Program 

key in vertical position 

 

 
Run 

key in horizontal position 

LOCKOUT SWITCH



Page 10 

Back Component Layout 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 4 
 
  

8c 

1 

3 

5 

6 

7
8

9 

10 

8a 

8c 

4 

2 



Page 11 

Back Components 
Overview 
1. Foot Switch Socket. Plug the foot switch into this socket if you’re 

using the optional foot switch. 

2. Contrast Adjustment. Adjust this control to get the best visibility on 
the liquid crystal display. 

3. Serial Output. This is a connection for interfacing Sprint LC to 
computers or printers. 

4. Tone Adjustment. Use this control to set tone volume, which affects 
both key-press and alarm tone. 

5. Input/Output. A connector used to hook up relay input and outputs. 
Used for programmable logic controllers and automated test fixtures. 

6. Timer Output. A BNC connector providing an output for the internal 
timer. It is used to verify timer accuracy for calibration purposes. 

7. Pressure Regulator. Controls the air pressure applied to the product 
under test. Use this control to set the test pressure. 

8. Power Entry Module. The Entry Module has three parts 

a. On/Off Switch. “1” is on; “0” is off. 

b. Fuse Holder. Holds two 2-Amp, fast-blow fuses. 

c. Power Cord Socket. Plug the power cord into this receptacle. 

9. Flow Control. Use this precision needle valve to set ramp rate for 
burst and creep testing. Typically not used in a flow or pressure 
decay test. 

10. Gas Supply Connection. Connect house air or other gas to this 1/8-
inch female NPT input port. Input air must be clean and dry. 
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 PD         1.2         TEST
 Mode     Test Time    Status   

          PROGRAM   1         
 
 Test Press.     Tested  Reject 
  9.993 psig       0       0 
 
 
 
 
 
                    psig
 
 
 

Run Display Layout 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 5 
 

Each message that can appear in 
the status box is explained on 
pages 14 and 15. 

 
 
 

Display Contrast 

Remember to set the contrast 
on  the back of Sprint LC to 
get the best visibility on the 
liquid crystal display. 

 

! 
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Run Display – Overview 
 

Sprint LC shows the run display during all test cycles in every test mode. 
If multiple programs are linked, Sprint LC shows the run display for the 
program currently running. More information about each item on the run 
display is in the Reference/Index section. 

1. Program Header. Ninety-nine programs may be stored in memory. 
The header shows which program is currently running. 

2. Test Pressure Box. Shows preset pressure before a test is started 
and actual pressure applied during a test. In a Flow and Pressure 
Decay test it holds the final fill or stabilize pressure during the test 
time.  

3. Tested Box. Shows number of tests. Counts total times pass and 
fail lights turn on. Counts up to a maximum of 65,535. 

4. Reject Box. Shows number of rejects. Counts the number of times 
the fail light turns on. Counts up to a maximum of 65,535. 

5. Main Digital Readout. Shows pressure drop, flow, or burst value 
depending on what kind of test is being run. 

6. Units of Measure. Measurement units change depending on the 
type of program (flow or pressure) being run. The desired units of 
measure are selected in the Units Setup Menus. 

7. Bar Graph. An analog trend of what the current program is 
measuring. Helps operators see whether values are going up or 
down, and how rapidly values change. 

8. Mode Box. Sprint LC can operate in many modes – i.e. pressure 
decay (PD), flow, burst, etc. This box shows in what mode or test 
type Sprint LC is operating. 

9. Test Time Box. The time of each phase counts down during a test. 
The phases vary depending on the type of test being run. 

10. Status Box. Shows what phase a decay test is in and possible 
reasons for an unsuccessful test. Pages 15 and 16 provide 
descriptions of all status box messages. 
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Status Box Messages 
 

The status box on the run display shows information before, during, and 
after a test. Three kinds of facts are displayed in the status box—test type 
set to run, test phase, and results of the completed test. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Test Mode Status 
 
These messages appear before a test is started. Press and hold down the 
START switch to see the kind of test Sprint is set to run. If Sprint is set to 
run linked tests, the status box shows the first test type in a series. After 
releasing the START switch, the test begins. 
 
 Pd Sprint is set to run a pressure decay test. 
 
 OCC Sprint is set to run an occlusion test. 
 
 Flow Sprint is set to run a flow test. 
 
 Burst Sprint is set to run a burst test. 

Test Phase Status 
 
These messages display during a test and before pass or fail lights turn on. 
 
 Couple One or more coupling valves have opened, or a test 

is in a wait period to allow an external fixture to 
activate. 

 
 Fill Product is being filled with air. 
  
 Stab A pressure decay leak test is in stabilization phase. 
 
 Test A pressure decay, flow, or burst test is in test 

(measured) phase. 
 
 Dump The dump valve has opened to atmosphere to release 

pressure in the product and test circuit. 
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 Test Result Messages 

Test result messages in the status box can help when 
adjusting test parameters. Repeated P ERR, for instance, 
could indicate the need to widen the pressure error 
tolerance by increasing the Press. Error value. 

 

Test Results Status 
 
These messages appear at the end of test to tell operators whether a test 
passed or why a test was unsuccessful. 
 
 PASS The product stayed within all test parameters of each 

test that was run. 
 
 ABORT The start button was pressed, ending the test. 
 
 P ERR Test pressure was above or below the pressure error 

tolerance set in the parameters menu. 
 
 GROSS In a pressure decay test, the test pressure fell below 

the minimum during stabilization phase. 
 
 LEAK In a pressure decay test, the pressure decay exceeded 

the reject level setpoint. 
 
 OCC In an occlusion test, the pressure decay did not reach 

the reject level setpoint 
 
 LOW In a flow or burst test, flow or burst was below the 

minimum setpoint. 
 
 HIGH In a flow or burst test, flow or burst was above the 

maximum setpoint. 
 
 OVER In a flow test, the pressure was above the maximum 

pressure the flow sensor can withstand. 
 
 NO In a burst test, Sprint did not detect a large enough 

pressure change to detect a burst. 

USER

TIP
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Decision Lights 
 
The only machine output operators need to watch during most tests are the 
pass and fail lights. A pass light means the test cycle was completed and 
all test values were within tolerances stored in each program that ran. 
 

A fail means at least one test 
parameter went out of 
tolerance some time during a 
test cycle. The fail light turns 
on if a gross leak occurred, a 
pressure error value is 
exceeded, or the product 
exceeded an established 
pressure or flow tolerance. 
Repeated failures can indicate 
Sprint LC or external fixtures 
have set-up problems. 
 
If a fail light turns on during a 
test, the operator can read the 
status box on the run display 
to see why the test  was 
unsuccessful. The  

status box might indicate GROSS, LEAK, HIGH, or any of seven other 
messages. 
 
Alert Tone 
 

The alert tone (set with the volume control on the back of the Sprint LC) 
turns on for five seconds whenever the fail light turns on. If the tone 
volume is turned completely down, the operator won’t hear an alert. 
 
The same volume control used to set the alert tone also sets the key-press 
sound level. 

PASS/FAIL LIGHTS

Pass 
 

Green 
Light 

Fail
 

Red 
Light 

Figure 6
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Key Commands 
Re-Test 
If Sprint LC says there’s a product failure, operators can re-test the 
product by pressing the INCREMENT keypad. Re-test works only if the last 
test failed. Operators can’t re-test a part that has passed. If the operator re-
tests a failed product, the tested counter does not advance. Sprint LC 
counts only once for each test to keep an accurate log of the total number 
of products tested. 

Run Mode Functions 
From the run mode, access the Run Mode Functions menu. Enter the run 
mode function menu by pressing the ENTER/BACK keypad. This menu 
allows the operator to change the current program, print a program header, 
print a test summary or clear the counters. 

See page 29 

Abort 
Press the START switch during the test, and ABORT pops up in the run 
display status box show the process has stopped. Aborted tests don’t 
register on the tested or reject counters. 

Linked Programs 
To get a pass light, the product being tested needs to stay inside all 
established tolerances. If multiple programs are linked, the product must 
stay inside tolerances for every program in the linked series. 
 
 Stop at First Failure 

The fail light turns on at the first out-of-tolerance 
condition and stops all tests. For example, Sprint LC does 
not run program-3 if the product fails in program-2. 

 

USER

TIP
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Test Parameters 
Test parameters are setpoints and tolerances that tell Sprint LC how to 
conduct a test and decide whether a product is accepted or rejected. Test 
parameters are entered in the parameters menu. 

When Test Parameters are Available 
If there are existing test values, it is simply a matter of entering those 
values into the Sprint LC. Once all values are set correctly, the Sprint LC 
is either ready to use or ready for fine tuning. 

For those users previously familiar with Sprint LC testers, a new Sprint 
LC may have more features from one used previously. Some test 
parameters may need adjustment to take advantage of these newer 
features. 

Proceeding Without Test Parameters 
If there are no existing test values, it will be necessary to do some 
experimenting to arrive at values for pressures, flow rates, and times best 
suited to your product. Very little effort to program Sprint LC is required 
after test parameters are established. Yet, coming up with test values can 
take a little work when starting from scratch. 

The Over-Testing Trap 
Optimum setup values are typically established after trial and error when 
working with known good and bad product samples. An important point is 
not to over-test product by setting overly tight leak tolerances thinking that 
absolutely no leak is acceptable. Experimentation may prove that a small 
pressure drop occurs simply due to how the product behaves during 
pressurization. Many products create conditions that merely appear to be 
small leaks when pressurized. 
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Setting Test Time 
 
The size and material of parts to be tested are important factors when 
determining test time. Parts that are both small and rigid typically require 
short test times. Parts that are both large and flexible generally require 
longer test times. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Choose the Desired Engineering Units 
Set units of measure before going to the parameters 
menu. Sprint LC allows programming in units most 
familiar to the user, and then switch to different 
units of measure for operation. Sprint LC handles all 
conversions automatically. 

USER

TIP

ESTABLISH TEST TIMES

Shortest Time

Longest Time

Small and Rigid

Small and Flexible

Large and Rigid

Large and Flexible
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Fine Tuning 
 

After entering the basic parameters into a program, it is possible to fine-
tune the setup. A few tips: 

  If external fixtures are not being used, set coupling time to zero. 

  If product blows out of external fixtures, make sure a sufficiently 
long coupling time is chosen. 

  If gross failures occur when testing a flexible product, try 
increasing fill time. 

  Add fill and stabilize time to slow the decay rate and make it more 
consistent. 

  If the test doesn’t need a dump valve to vent product pressure after 
testing, set the dump parameter to off. 

  In a flow test, set test time long enough for the product under test 
to fill with pressure and produce a stable flow rate. 

  If repeated P ERR messages show up in the status box, try 
widening the pressure error tolerance or adding more fill time. 

 
Put Sprint LC to Work 
When everything is programmed and checked out, Sprint LC is ready to 
work and start testing products. A few tips: 

  Explain controls and run display messages to operators. 

  Keep external connections to the product under test as straight, 
rigid, and direct as possible. Flexible connections can cause 
inconsistent readings. 

  Put Sprint LC in a place where the pressure regulator and other 
controls on the back won’t get moved around or damaged. 
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In Case of Trouble 
If there is difficulty setting up the Sprint LC, please read this guide 
completely. Many “problems” can be solved with a few minor adjustments 
to the tester. Try the items on this checklist first. If all else fails, call Uson 
for help.  

Setup Checklist 

  Is supply air connected to Sprint LC? 

  Is supply air clean and dry? Air that contains moisture, oil, or hard 
particulate matter WILL damage Sprint LC. 

  Is the supply air within the correct pressure range? 

  Was the test port capped while setting test pressure? This must be 
done to get the correct setting.  

  Has the pressure regulator changed from when the test pressure 
was set? A change will cause pressure errors. 

  Is the display contrast correctly set using the control on the back? 

  Is the tone volume correctly set using the control on the back? 

  Is the LOCKOUT keyswitch in the correct position? 

  Is the product attached to the test port during all flow tests? 
Without product, the resulting high flow could damage the flow 
sensor. 

  Has the calibration been changed? Do not enter calibration mode 
unless intending to reset calibration data and the necessary 
standards and instruments to complete the task are at hand. 

  Are engineering units set in the correct units of measure? 
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The Air Supply 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 7 

 
 
 How to Have Clean, Dry Air  

External pressure regulators and air filters are available 
from Uson. Call for free help in getting the air supply 
clean, dry, and regulated. 

 

USER

TIP

Uson

SPRINT LC

1

2
3

4

Step Down 
Regulator 

Compressor 

Mist & 
Particulate 

Filter 

Sprint LC 

Sprint Needs Clean Dry Air. 
 
Water vapor, Particulate and 
excessive pressure can damage 
Sprint’s internal components 
and affect product testing 
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Full Setup 
This section explains how to get the Sprint LC ready for application 
programming. After looking over this section, the next section 
(Programming) explains how to enter parameters for the various test types. 

The Complete Outfit 

Make sure all items were received with the Sprint LC: 

 AC Power Cord 

 Foot Switch (optional) 

 Calibration Certificate 

 One Complete Owner’s Guide 

If any items are missing, call Uson. If there is shipping damage, report the 
problem immediately to the shipper who delivered your tester. 

Air Connection 

Before connecting air (or other gas) to Sprint LC, make certain the supply 
air is clean and dry and pressure does not exceed the maximum input for 
the Sprint LC. 

 Connect supply air at maximum pressure of 150 psig.  
(or 5 psi above rated pressure.) 

Some Sprint LC models are equipped to handle higher supply pressures. 
Check the calibration certificate to determine the maximum pressure range 
of the Sprint LC. Supply air is connected to the 1/8-inch female NPT 
bulkhead labeled Air Supply on the back of the Sprint LC. See Figure 4 on 
page 10. 
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Testers with Optional Features 
 
Sprint LC-PFB discussed in this guide is the starting point for many 
variations of air testers. A Sprint LC machine could be a base Sprint LC-
PO with fewer features, or have a combination of several options. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 8 
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Vacuum Pressure Decay 
Only 
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How This Owner’s Guide is Organized 

Single Channel Testers 

For the most part, this guide explains the menus and features common to a 
single-channel machine. These menus have been standardized so that 
much of the information is also applicable to multi-channel models. 

Multi-Channel Testers 

Notes throughout this guide will explain the menus and features used in 
machines that have multiple test ports. Multi-channel testers have special 
menus used for selecting the active test port and for calibration of multiple 
sensors. 

Common Options 

The Application Notes included as appendices at the end of this guide 
explain menus and features used in machines that have common options 
installed such as electronic regulator, fast fill or downstream sensors. 

What is a Standard Sprint LC? 

Sprint LC offers extreme flexibility for testing diverse products using 
various test types and techniques. This Guide explains the most common 
features incorporated into a broad range of Sprint LC testers. It is unlikely 
that any particular tester will have all test types and features discussed in 
this guide. 

The example the Sprint LC discussed in this guide is Sprint LC-PFB 
(Pressure, Flow and Burst Testing) which includes many of the features 
most commonly supplied on Sprint LC models. The Sprint LC in use 
could be a Sprint LC-PFB without options or additional features.  
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What is a Standard Sprint LC? 
(continued) 
It is helpful to understand the features and options purchased and made 
part of the tester. Refer to the quote provided, the order acknowledgement 
or packing list for a list of these options. 

Single Channel, Multi-Parameter Sprint 
The base model Sprint LC-PO has a single test port and can only do 
pressure decay testing. The LC-PFB has multiple test types available, but 
all tests are still done through one test port. The tests can be linked 
together in a sequence or performed one at a time. Many combinations of 
test types (or modes) are available. 

Multiple Channels 
Sprint LC is also sold in models having up to four channels (test ports). 
Multiple channel machines are available in either sequential or concurrent 
models.  

Sequential  
Sequential models have only one pressure sensor and optionally a flow 
sensor. The machine can be setup to sequences through each of the 
channels one at a time. It can also be setup to do any one of the available 
test type on any of the channels. For example, an LC-3PFB has three test 
ports. It can do a pressure decay test on port one, followed by a flow test 
on port two, and then a burst test on port three. Or it could do all three, one 
after the other, all on port two. 

Concurrent  
A concurrent Sprint LC has one pressure sensor for each channel (flow 
and burst are not available) and can activate and test all channels at the 
same time. Or it can activate any combination of test ports at the same 
time. A concurrent model can also be setup to function in a sequential 
fashion. 



Page 27 

Optional Foot Switch 
 
If the foot switch is to be used, plugh the connector into the jack labeled 
FT SW on back of the tester. The foot switch performs the same action as 
pressing the START switch on the front panel. 
 
AC Power 
 
Plug the AC power cord into the AC receptacle. After all air and electrical 
connections are in place, power up Sprint LC with the power switch on the 
back of the tester. 
 
           
 
 

1 (top position) is on. 
0 (bottom position) is off. 

 

 
           
 
 
 

AC Power Line Conditioner Option 

If the Sprint LC is used in close proximity to electrical 
equipment that can induce electrical noise into AC 
power lines, consider purchasing the optional AC Power 
Line Conditioner to supply power to Sprint LC. This 
reduces radio frequency noise and other unwanted 
signals that can ride the AC power line. 

USER

TIP
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Turn Power On 
 
Startup Display 
 
The first menu displayed immediately after power up is depicted below. 
The menu shows the revision level of the firmware, the main options 
installed, the company the tester was built for, and the tester serial 
number. 
 
For questions about a particular Sprint 
LC tester, please obtain the serial 
number and revision level of the 
firmware before contacting Uson. This 
information will help Uson technicians 
to provide the most effective help.  
 
 
 

Figure 9 
 

Run Display 
 
After the startup display, the next display looks like that shown in  
figure 10. We call this the run display. 
The run display shows test and setup 
information to operators during all 
tests. 
  
For more information on the run 
display please refer to the quick setup 
section on pages 12 through 17. It is 
explained in detail there.  
 
 

Figure 10 

  SPRINT TEST S/W  REV. 3.XX  
  PRESSURE DECAY, OCCLUSION   

 
         COMPANY NAME         
    SERIAL NUMBER: 12345-1S   

   Any button to continue...

 PD        3.0                
 Mode    Test Time     Status   

          PROGRAM   1         
 
 Test Press.   Tested  Reject 
 15.000 psig       0       0 
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 Enter  Prev   Next

       RUN MODE FUNCTIONS

    Exit
    Current Program      1
    Print Test Header
    Print Test Summary
    Clear Counters

Run Mode Functions Menu 
From run mode, it is possible to access the Run Mode Functions menu. 
This menu allows changing the current program, printing a program 
header, printing a test summary or clearing the counters. 
 
Exit 
Highlight and press ENTER/BACK keypad to return to the run display. 
 
Change Current Program 
Use the PREVIOUS and NEXT Keypads to highlight and then select the 
desired program number with the INCREMENT and DECREMENT keypads. 
 
Print Program Header 
Use the PREVIOUS and NEXT Keypads to highlight and then press 
ENTER/BACK to print the report over the RS-232 serial port. The Heading 
contains all the setup parameter values for the current program. (All linked 
programs will also be printed.) Page 71. 
 
Print test Summary 
Use the PREVIOUS and NEXT Keypads to highlight and then press 
ENTER/BACK to print the report over the RS-232 serial port. The Summary 
contains the statistics for the current program, number tested, number 
accepted and number rejected. (All linked programs will also be printed.) 
Page 71. 
 
Clear Counters 
Use the PREVIOUS and NEXT 
Keypads to highlight and then 
press ENTER/BACK to clear the 
counters in the current program. 
(All linked programs will also be 
cleared.) 
 
 
 

Figure 11 
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 Enter  Prev   Next   Help

      SPRINT LC  SET-UP       

       Test Parameters        

            Units             

         Calibration          

         Serial Port          

Switches 
 

 LOCKOUT Keyswitch 
 

The LOCKOUT keyswitch changes Sprint LC operation from 
run to program mode. Turn the key to the vertical position 
to access programming functions. Only when Sprint LC is 
in program mode is it possible to set test parameters, 
measurement units, perform calibration, and configure the 
RS-232 communication port. 

 
 

Setup Menu 
 
The setup menu is the starting 
point for all programming and 
calibration functions. 
 
When the LOCKOUT keyswitch is 
turned to program position, 
Sprint LC pulls up the setup 
menu. From the setup menu, it is 
possible to go into all other 
menus needed to program the 
tester. 

 
Figure 12 

Although the highlight defaults to the test parameters option (as in  
Figure 12), it is possible to select and get into any of the four options 
available from the setup menu. 
 
Keypads 
 
The front keypads are used to move around, enter data, and accept your 
programming input. Keypad functions are described on the next two 
pages. 
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 Back

   SPRINT LC RUN MODE HELP

  Run Mode Functions : OVAL

  Previuos Pgrm  : Hold Up

  Next Prgm      : Hold Down

  Retest         : Plus

  Abort Test     : WHITE SQ.

Help Menu 
 
When the LOCKOUT keyswitch is turned to the program position, the main 
setup menu appears. At the bottom of the setup menu is a function 
associated with the INCREMENT keypad labeled HELP. The help menu, 
shown below, gives setup personnel reminders about the major Sprint LC 
run-mode keypad functions. These are features that are available to the 
operator. 
 
Next Program 
By pressing and holding the up arrow keypad the current program number 
is incremented. Release the keypad when the desired program is displayed.  
 
Previous Program 
By pressing and holding the down arrow keypad the current program 
number is decremented. Release the keypad when the desired program is 
displayed.  
 
Re-Test 
If Sprint LC says there is a product failure, operators can re-test the 
product by pressing the INCREMENT keypad. Re-test works only if the last 
test failed. Operators can’t re-test a part that has passed. 
 

 
 
 
 
 
 
 
 
 
 
 
Figure 13 
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ENTER / BACK
 
In run— 
   Enters the run mode function display. 
 
In program— 
  Press to accept a selection or go back. It  
  also acts to accelerate the increment and  
  decrement functions. The function bar at 
  the bottom of the display indicates what  
  action the keypads have when pressed. 

PREVIOUS
 
In run— 
   Changes the current program and makes 
   the selection the current test when held 
   for 3 seconds. 
 
In program— 
   Moves the highlight bar up. Selects the  
   previous item on a menu. 

NEXT
 
In run— 
   Changes the current program and makes 
   the selection the current test when held 
   for 3 seconds. 
 
In program— 
   Moves the highlight bar down. Selects the  
   next item on a menu. 
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Keypads 
 
What each keypad does depends on whether Sprint LC is run or program 
mode. This chart lists all keypad functions. The function bar at the bottom 
of the display shows what action the keypads have when pressed. 
 

Key-Press Tone Volume 
Increase or decrease key-press tone by adjusting the 
volume control on the back of the Sprint LC. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INCREMENT
 
In run— 
 Re-tests a failed product. You cannot re- 
 test a passed product. 
 
In program— 
   Increases a value, program number, or 
 changes a program type. Also opens the 
 HELP screen in the main Setup menu and  
   opens “GoTo” windows in select menus. 

DECREMENT
 
In run— 
 No action in run mode. 
 
In program— 
   Decreases a value, decrements a program  
 number, or changes a program type. 

USER

TIP
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Setup Menus 
 
From the setup menu, it is possible get to four menus used to set operating 
conditions. These four menus are called Test Parameters, Units, 
Calibration, and Serial Port. A brief description of the setup menus 
follows. 
 
Test Parameters Menu  
 
The test parameters menu is the heart of Sprint LC operations. This is 
where is entered all information that tells Sprint LC how to decide whether 
a product under test is accepted or rejected. 
 
Options on the parameters menu change depending on whether you’re 
setting up a pressure decay, occlusion, flow, or burst test. Please note that 
not all test types are available in every tester. 
 
Sprint LC comes with ninety nine stored programs— 
 

 Program 1 Pressure Decay 
 

 Program 2 Occlusion 
 

 Program 3 Flow 
 

 Program 4 Burst 
 

 Program 5 Pressure Decay 
 

 (Pressure decay continued for all 99 programs) 
 
Factory-installed programs can be modified in any way. For instance, it is 
possible to change all programs to flow measurement programs if desired. 
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Units Menu  
 
From the Units menu, change units of measure for pressure, flow, volume, 
and flow time. For example, change from pounds per square inch (psig) to 
millimeters of mercury (mmHg). Or, it is possible to change from standard 
cubic centimeters per minute (sccm) to standard liters per hour (slh). 
 
Calibration Menu  
 
This menu allows changing the sensor linearization lookup tables. Enter 
the calibration menu only if it is intended to change calibration data. 
Qualified technicians who have the necessary calibration instruments 
should be the ONLY people accessing this critical area. 
 
Serial Port Menu  
 
This is where to set criteria for RS-232 communications. It is possible to 
set baud rate, number of data bits, and number of stop bits. 
 
Information sent from the Sprint LC serial port: 
 

 Cycle number from the tested box 
 

 Program number 
 

 Test type (pressure decay, occlusion, flow or burst.) 
 

 Test value from the main digital readout 
 

 Units of measure set for the test value 
 

 Result at the end of test (P ERR, GROSS, LEAK, PASS, etc.) 
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Navigation 
Shown here is a map of the programming options. Only a few menus  
are needed to establish all test parameters and tester actions. This is  
much more straightforward than any other tester of equivalent 
sophistication. 
 
Press keypads shown on the map to reach various setup menus & 
functions. 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

Figure 14 
 
Turn the LOCKOUT The setup menu is the first menu shown. 
keyswitch to program  The default function is Test Parameters 
position. and that is why that option is highlighted. 

From here, pressing NEXT advances to any 
of three other setup functions. Return to 
this setup menu at any time by pressing the 
ENTER/BACK keypad. 

 Enter  Prev  Next   Help

      SPRINT LC  SET-UP       

       Test Parameters        

            Units             

         Calibration          

         Serial Port          
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Program 1-99 
 

Test Type 
Test Pressure 
Press. Error 
Coupling GoTo 
 CP1    Time    On/Off 
 (Up to three couplings may be available) 
 

Test Params   GoTo 
 (Test Parameters based on test type) 
 

Next Program 
 

 
 
 

 Pressure 
 Volume 
 Flow Volume 
 Flow Time 
 
 
 
 

 Pressure 
 Flow 
 Time 
 
 
 
 

 Baud Rate 
 Data Bits 
 Stop bits 
 Parity 

Test Parameters 

Units 

Calibration 

Serial Port 
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Parameters Menu  
 
The main parameters menu contains all the variables and menus needed to 
establish one program. The menu is identical for all test types unless 
special options or multiple channels are installed. In such cases, added 
parameter lines may be present on the Main Parameters menu. Sequential 
testers have an added line to select the active channel. 
 
Note the parameter lines labeled “Coupling” and “Test Params”. When 
these are highlighted, press the INCREMENT keypad (labeled as GoTo ) to 
move to the next menu to establish the associated settings. These 
parameters are described later in this document. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15 

 Back    Prev  Next   Inc   Dec 

            PROGRAM 1

 Test Type        PD       
 Test Press.  14.999 psig  
 Press. Error     .5 psig  
 Coupling       GoTo       
 Test Params    GoTo     
 Next Program      0      
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Parameters Menu 
 
Items displayed on the Main Parameters menu are summarized below. 
 
Program Number (Top Header) 
 
Program Number is the number identified (named) set of parameters 
currently displayed for one test. When Program is highlighted, the 
INCREMENT and DECREMENT keypads cycle through the available programs. 
 
Test Type 
 
This parameter establishes the type of test to run. Different testers will 
provide various kinds of test types such as pressure decay (PD), flow, 
burst, occlusion (OCC), and vacuum (VAC). Individual testers will 
incorporate test types based on the specific model of tester purchased. 
 
Test Pressure 
 
Be sure to cap the test port when setting test pressure. 
 
To set the test pressure, first highlight the “Test Pressure” line on the 
program menu, then press the INCREMENT keypad. Immediately after the 
INCREMENT keypad is pressed, Sprint LC opens the valve that directs 
pressure to the test port. Adjust the regulator on the back until the desired 
test pressure is displayed on the Test Press. Parameter line. 
 
Test Pressure in a Flow Test 
 
For products that have a high flow rate, test pressure can be set with air 
flowing through a known good product (at the expected flow rate). This is 
called a dynamic test pressure. Whichever way the test pressure is set in a 
flow test, remain consistent in how the test pressure is established. 
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Setting Test Pressure 
Test pressure is the only parameter requiring connection to supply air 
before the value can be set. Test pressure must be set for every test type. 
Regardless of the test type, test pressure is set in the same way so the setup 
explained here covers all situations. 

To Set Test Pressure— 
1. Connect supply air to the input port on the back of the tester. 

2. Go to the parameters menu of the test being setup. Press NEXT to 
highlight Test Press. 

3. Block the test port with a leak-tight cap. (See the note on setting test 
pressure in a flow test on the previous page.) 

4. Press the INCREMENT keypad once. This opens the valve that provides 
air to the test port and allows showing the current pressure setting of 
the pressure regulator in the setup menu. Figure 16. 

5. Adjust the pressure regulator knob on the back of the tester until the 
desired test pressure is shown in the parameters menu. Figures 4 and 
16. 

6. When the pressure reads correctly, press ENTER/BACK. 

7. If linking tests, repeat the procedure for each test to be run. For 
example, if running a pressure and an occlusion test, set the identical 
test pressure for both. 

8. After all test pressures are set, do not allow the regulator to bumped or 
inadvertently moved. P ERR messages displays in the status box if test 
pressure is changed after initial setup. 

 
Lock Down the Regulator 
After you’ve set test pressure, use the “jam nut” 
on the regulator shaft to lock the pressure 
regulator into position. 

USER

TIP
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Parameters Menu (Continued) 
 
Adjust the regulator to set 
test pressure for each test 
program to use. 

 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

Figure 16 
 

Cap the Test Port 

The test port is usually capped when setting 
test pressure. If the test port is not capped, 
pressure drops because test pressure flows to 
atmosphere. A test pressure set without 
blocking the test port may result in high 
Pressure Error (P ERR) when testing product.  

 

! 

            PROGRAM 1

 Test Type        PD       CAP
 Test Press.  14.999 psig  PORT 
 Press. Error     .5 psig  THEN
 Coupling       GoTo       PUSH
 Test Params    GoTo       INC.
 Next Program      0       TO
                           ADJ.
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Parameters Menu (Continued) 
 
Pressure Error 
 
The Press. Error is set as a tolerance around a nominal test pressure value. 
(Figure 41 on page 94) Enter one number in pressure units and Sprint LC 
sets both the high and low pressure error values. In a pressure decay test, 
Sprint LC monitors pressure error during the fill and stabilization phases 
of a pressure decay leak test. 
 
When testing, if the pressure is not within this tolerance, a reject is 
indicated and P ERR is shown in the status box on the run display. 
Pressure Error is a safety function to make certain that each test is 
conducted within an established tolerance for test pressure. 
 
Coupling 
 
Coupling time is the delay provided for external devices such as 
pneumatic seals or fixtures to fully activate. This gives setup personnel 
added control over how the coupling valve(s) will turn on and off.  
See page 60-61, and 56 for a pneumatic diagram. 
 
To access the coupling sub-parameter menu, highlight the parameter line 
called Coupling, then press the GoTo (INCREMENT) keypad to move to the 
next menu and adjust coupling times. The pop-up menu for setting the 
coupling time is shown on the next page. 
 
 

Coupling time is the duration the valve will 
be energized. Use the INCREMENT and 
DECREMENT keypads to enable the valve. 

 

USER

TIP
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Figure 17 
 

 
Coupling Timer 
 
Cp1 stands for coupling one. Entering time in the timer will not activate a 
coupling valve, and can merely act as a delay timer. The coupling may 
also be enabled (set to ON) with no time set in the timer. To enable a 
coupling valve, use the PREVIOUS and NEXT keypads to highlight the value 
and press the INCREMENT and DECREMENT keypads to turn on or off. The 
coupling time runs at the start of a test. Fill, stabilization, and test times 
follow. 
 
When ordered with the coupling option, Sprint LC is typically provided 
with a 3-way, normally closed solenoid valve for the coupling control. 
When off the coupling port is vented to atmosphere. When active it 
supplies pilot pressure.  
 
If ordered with a 4-way valve, Sprint LC will have both normally open 
and normally closed connections. The normally open connection will 
operate in reverse. 

 Back    Prev  Next   Inc   Dec 

           PROGRAM 1

Test Type        PD      CAP
Test Press.  14.999 psig PORT 
Press. Error     .5 psig THEN
Coupling       GoTo      PUSH
Test Params    GoTo      INC.
Next Program      0      TO
                         ADJ.

           PROGRAM 1

      Coupling Timer Setup

         Time CP1
  1st      .5  ON

  
 
  Hld/Fail     NO
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Occlusion Release 
 
Occ Rel: “Occ Rel” stands for occlusion release and is typically used to 
test a product in which an unobstructed flow is expected; yet the product 
could occasionally be blocked (occluded). 
 
The occlusion release option is available only in testers that have the 
occlusion test capability. Occlusion release is used to open a product to 
atmosphere during the test phase. This allows Sprint LC to read the gross 
pressure drop expected on products that have no obstruction. 
 
Occlusion release can be set to YES (active), or NO (inactive) by using the 
INCREMENT and DECREMENT keypads. When Occlusion Release is set to 
YES, the valve opens (activates) as normal in the fill and stabilize times. 
The coupling then closes (de-activates) at the start of test time. 
 
Hold on Failure 
 
Hld / Fail: “Hld / Fail” stands for hold on failure. The purpose of the hold 
on failure function is to make certain the operator acknowledges a failure 
and dispenses with the failed product. Hld/Fail can be set to either YES 
(active) or NO (inactive) by using the INCREMENT and DECREMENT 
keypads. A time value is not entered. If set to YES, and the test fails, all 
enabled coupling valves remain activated (to hold the product) and will 
not reset until the white START switch is pressed. At the end of a failed 
test, the word HOLD is displayed in the status box. The red fail light and 
the alert tone remain on. The white START switch must be pressed to 
conduct another test. 
 

CAUTION 

Hold on Fail will maintain (energize) all coupling 
valves until a start signal is received. DO NOT 
allow a Sprint LC tester to remain in a hold 
condition for more than 15 minutes. 

 
If Hld/Fail is set to YES and no coupling valves are active, the tester will 
wait for the reset signal from the START switch, but the coupling will not 
be active. 

! 
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Multiple Coupling Valves 
 
The standard Sprint LC does not come with a coupling valve, but the 
coupling menu is available on all Sprint LCs. Sprint LC can be ordered 
with up to three (3) coupling valves. If the machine has more than one (1) 
coupling valve, then a menu similar to the one depicted below will be 
displayed depending on the number of coupling valves ordered and 
installed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 18 
 
Coupling time is either the amount of delay until the test starts, or it is the 
amount of time the coupling valve is energized. How the coupling time 
functions depends on whether or not a valve (Cp1, Cp2, Cp3) is set to be 
on or off. 
 
For clarity, when one coupling valve is set to ON (enabled) for the first or 
second coupling times, Sprint LC adds the label ON for the subsequent 
coupling times afterward. This will be evident when setting coupling 
times. 

 Back    Prev  Next   Inc   Dec 

         

Test Type       OCC      CAP
Test Press.  14.999 psig PORT 
Press. Error     .5 psig THEN
Coupling       GoTo      PUSH
Test Params    GoTo      INC.
Next Program      0      TO
                         ADJ.

           PROGRAM 2

      Coupling Timer Setup

         Time CP1 CP2 CP3
  1st      .5  ON  ON  ON
  2nd      .0 OFF OFF OFF
  3rd      .0 OFF OFF OFF
  Occ Rel      NO  NO  NO
  Hld/Fail     NO  NO  NO
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Coupling Example 
 
The Sprint LC tester can control an external fixture in which specific 
actions must take place in a certain sequence before the leak or flow test is 
started. 
 
Coupling 
In this example, three actions must take place BEFORE a test is started— 
 
(1) A shuttle (moving fixture) holding the product moves into position. 
(2) Air cylinders move down to clamp on top of the product. 
(3) Prex or FasTest seals connect air pressure to the bottom of the 

product. 
 
Uncoupling 
AFTER the test is finished, Sprint LC uncouples in the reverse order set in 
the coupling menu. 
 
(1) FasTest seals disconnect air pressure from the bottom of the 

product. 
(2) Air cylinders move up to open the top of the product. 
(3) The shuttle holding the product moves back for reloading. 
 
4-Way (Normally-Open) Valves 
Sprint LC is generally supplied with three-way, normally closed solenoid 
valves for coupling control. As a special option, Sprint LC can be ordered 
with one, two, or three internal four-way coupling valves. In this case, the 
coupling ports will be labeled to indicate which valve output is the 
normally open connection and which is the normally closed connection. If 
4-way valves are used, the normally closed side will work as described in 
the coupling setup. The normally open valve connection will be a mirror 
image and will operate in reverse of the normally closed valves. 
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Test Params – Sub-Parameter Menu  
 
Sprint LC testers have one secondary menu used to set additional 
parameters for each test type. The word “GoTo” on the main parameter 
menu indicates that a sub-parameter menu is available. To access the test 
parameters pop-up menu, highlight the “Test Params” line and then press 
the GoTo (INCREMENT) keypad. The next page describes what Sprint LC 
shows when the pop-up menu is displayed. 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 19 

 Back    Prev  Next   Inc   Dec 

          PROGRAM  1

Test Type        PD
Test Press.  10.000 psig
Press. Error     .5 psig
Coupling       GoTo
Test Params    GoTo
Next Program      0



Page 48 

Secondary Parameter Menus 
 
A second (pop-up) menu containing additional setup parameters will 
display when the “Test Params” line is highlighted and the GoTo keypad 
(INCREMENT) is pressed. This menu is used to set additional timers, reject 
levels, or special functions associated with each test type. 
 
General test parameters are described in the Sprint LC Owner’s Guide. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

{INSERT GRAPHIC HERE} 
 
 
 
 
 
 
 

Figure 20 
 
Fill Time 
Amount of time the part is allowed to fill with air pressure before Sprint 
LC enters stabilization phase. 

 Back    Prev  Next   Inc   Dec 

          PROGRAM  1

Test Type      Flow
Test Press.  10.000 psig
Press. Error     .5 psig
Coupling       GoTo
Test Params    GoTo
Next Program      0

   PRESSURE DECAY TEST

 Fill Time      2.0 sec
 Stab Time      1.0 sec  
 Test Time      3.0 sec
 Dump          AUTO
 Rej Level     .050 psig
 Product Vol.   1.0 cc
                .51 ccm
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Stab Time 
Lets pressure settle before advancing to test phase in a pressure decay test. 
Flow and Burst tests do not have a stabilization time. 
  
Test Time 
The period when Sprint LC takes readings to determine the pass/fail 
condition of the product under test. 
 
Dump 
Dump is the action of venting the product under test to atmosphere after a 
test. Dump is used as a way to exhaust pressure between tests and to 
ensure there is no safety hazard to an operator in removing a pressurized 
product. 
 
Dump can be set to one of three modes— 
 

AUTO 
If the DECREMENT keypad is held to go below zero, the word AUTO 
appears and dump is in an automatic mode. When dump time is set 
to AUTO, Sprint LC opens the dump valve and monitors the 
pressure trapped in the test circuit. When the pressure declines to 
approximately 0.5 psig, the dump valve closes and the dump time 
ends. 
 
OFF 
Use the INCREMENT and DECREMENT keypads to set the time to 
zero. When time is set to zero, dump is turned off and Sprint LC 
will not activate the dump valve. 
 

 TIME 
Use the INCREMENT and DECREMENT keypads to select a specific 
time up to 999.9 seconds. Sprint LC will dump for the established 
amount of time. 
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Reject Levels 
 
Pressure Decay Test 
 
The pressure decay test reject level is the amount of decay from the initial 
test pressure the product must maintain to be accepted as good. If the 
pressure decays more than the established reject level before the end of 
test time, the fail light turns on and LEAK is displayed in the status box. 
 
Vacuum Test 
 
The reject limit in a vacuum test is set in the same way as a positive 
pressure test. Enter the amount of vacuum the product must maintain to be 
accepted as good (the amount of vacuum loss). If the vacuum loss is more 
than the reject level, the fail light turns on and LEAK is displayed in the 
status box. 
 
Occlusion (Blockage) Test 
 
An occlusion test looks for a pressure drop, but the accept/reject settings 
are opposite of a pressure decay test. In an occlusion test, the pressure 
must drop MORE than the reject value to create a pass condition. If the 
test pressure is 40 psig, for example, then a typical reject level might be a 
value such as 20 psig. The product under test must vent (or loose) more 
than 20 psig within the allocated time to pass. Testers that have mass flow 
sensors do not offer occlusion testing because they can read flow directly 
with a mass flow sensor instead. 
 
Product Volume and Flow Rate  
 
To have Sprint LC calculate the leak rate in cubic centimeters per minute, 
it is only necessary to enter the internal volume of the product to be tested. 
During a test, Sprint LC measures the pressure drop, and calculates the 
leak rate in units of cubic centimeters per minute. To turn off the 
conversion and display pressure decay set the volume to zero. 
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Calculation 
Sprint LC calculates 
the leak rate from the 
pressure drop over 
time. The leak rate is 
calculated by this equation. 
 
Sprint LC automatically adds its own internal volume to the product 
volume for the total volume.  
 
The tester assumes an atmospheric pressure of 14.7 psig (1 standard 
atmosphere) when calculating the cc/m rate. 
 
Turn off flow rate calculation 
If the volume is set to zero, then Sprint LC does not convert the leak rate 
to cubic centimeters per minute. The test results remain in pressure decay. 
 

Testers with flow sensors do not have the Prod 
Volume parameter line because those testers 
read directly in flow units. 

 

Flow Test 
 
The flow test has two reject limits, a minimum and a maximum. They 
define the “good” window. If the flow rate is within this window the 
product is accepted as good. If the flow rate is lower than the minimum or 
higher than the maximum the fail light turns on and LOW or HIGH is 
displayed in the Sprint LC status box. 
 
Burst Test 
 
The burst test also has two reject limits, a minimum and a maximum, that 
define the “good” window. If a burst event is detected while the pressure 
is within this window the product is accepted as good. If the pressure is 
lower than the minimum or higher than the maximum the fail light turns 
on and LOW or HIGH is displayed in the Sprint LC status box. 

     

 Δ Pressure *   Total Volume  
 

ccm = Δ Time *  Atmospheric Pressure  
     

USER

TIP
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Next Program 
 
The next program is the program that Sprint LC will link to if the product 
passed the test as established in the previous program or programs. It is 
important not to link a program to itself as an endless test loop results. 
The next program line is on the main parameter menu. 
See Figure 19 on page 49 
 
If it is not desired to link to any other program, or if at the end of a linked 
series of tests, set the next program to zero. 
 
 

 The next discussion is vacuum testing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 21 
 
 

 Back    Prev  Next   Inc  Dec 

          PROGRAM  2

Test Type       VAC
Test Press.  10.000 psig
Press. Error     .5 psig
Coupling       GoTo
Test Params    GoTo
Next Program      0

     VACUUM DECAY TEST

 Fill Time      2.0 sec
 Stab Time      1.0 sec  
 Test Time      3.0 sec
 Dump          AUTO
 Rej Level     .050 psig
 Product Vol.   1.0 cc
                .51 ccm
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Vacuum Testing 
 
Parameters in a vacuum test are identical to a pressure decay test. Your 
vacuum tester may have an internal vacuum venturi installed to generate 
the vacuum for testing small parts. If a vacuum venturi is installed, an 
external air pressure regulator will be included on the back used to 
establish the desired vacuum level. If the tester has the vacuum only, then 
the vacuum regulator is installed in the position normally occupied by the 
positive pressure regulator in a standard machine. 
 
Programming a vacuum test is not specifically covered in this guide, but 
follow the same steps as are listed for a pressure decay test. 
 
Vacuum Venturi Generator 
 
An internal venturi vacuum generator is typically installed in the tester to 
provide the negative pressure necessary. The venturi converts positive air 
pressure to negative air pressure. The vacuum test pressure is set in the 
same manner as positive pressure. 
 
The vacuum is controlled by adjusting the positive pressure regulator that 
supplies the venturi. If only vacuum tests are available on Sprint LC, the 
vacuum regulator is located in the same place as the positive pressure 
regulator would be. If Sprint LC has both positive and vacuum tests 
available, a second regulator is provided on the back of Sprint LC. The 
vacuum level is set by adjusting this regulator on the back of Sprint LC. 
 
A venturi is best for test applications in which extreme vacuum levels are 
not needed (typically lower than 25 inches of mercury or 12.3 psig 
vacuum) and where the product volume is not particularly large. If the 
product under test has an internal volume greater than one or two liters, it 
may be advantageous to use an external vacuum pump instead of the 
venturi vacuum. 
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How Sprint LC Works 
 
With the power to run different kinds of tests, Sprint LC is extremely 
versatile. Sprint LC runs these tests— 
 
 
 
 
Each test type can be set to operate in a variety of ways to run tests on all 
kinds of products (provided the tester has the necessary options installed) 
 
Sprint LC Operation 
 
To verify product performance, Sprint LC exposes products to air pressure 
or air flow. There are many options for instructing Sprint LC to control 
product testing. 
 
Enter tolerances in menu-selected items with the push of a button. These 
entries are interpreted by Sprint LC to determine whether tested products 
are within specifications. Test results are displayed with the front panel 
lights as either pass or fail based on setpoints entered into a program. 
 
Choosing the Test Types 
 
Before entering test parameters, it is necessary to decide what kind of test 
is best suited to the product. Should a pressure decay test be used? Or 
would a leak test using flow be better for detecting leaks? Is it necessary to 
measure the amount of air flow through the product to check for blockage? 
 
If a Sprint LC is equipped with both Pressure and Flow testing 
capabilities, it is possible to run both pressure decay and flow in one test. 
Sprint LC permits running pressure decay and flow tests on the same 
product in one test series. This is done by linking tests. Test linking is as 
easy as pushing a button.  

1 Pressure 
Decay Flow Burst 2 3 4 Occlusion
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Test Types 
Pressure Decay  
Pressure decay tests can detect very small leaks in products. The product 
is pressurized with air. The air is trapped inside the product and inside the 
internal test circuit of the Sprint LC. The pressure change from a stabilized 
pressure is monitored for a preset time interval. A pass light turns on if 
pressure stays above the decay tolerance entered into a program. 
 
Occlusion  
Occlusion testing is used to determine if a flow path to atmosphere is open 
through a device such as a catheter. The product is pressurized with air 
and then isolated from the supply. If the pressure drops quickly the flow 
path is open.  
 
Flow  
Flow testing can be used two ways: testing to detect leaks in a closed 
product, and testing to measure flow rate through an open product. 
 
In a leak test using flow, product is filled with air in the same way 
pressure decay testing works. But unlike a pressure decay test, a flow 
sensor is used to monitor air movement in the product. Any flow detected 
in the product indicates a possible leak.  
 
In a flow measurement test, product is continuously subjected to air 
pressure flowing to atmosphere. The flow sensor measures the volume of 
air passing through the product. A pass light turns on if the flow rate stays 
within minimum and maximum setpoints entered into a program. 
 
Burst  
Burst testing is used to determine at what point a product, when subjected 
to an increasing (ramping) internal air pressure, opens to atmosphere. 
Often, a burst test can be destructive, for example testing till a joint or 
seem fails, but many times is not. A variation of burst testing is called 
creep testing, in which Sprint LC ramps to a set minimum pressure 
expecting the device will not fail. Another use of Burst testing is to 
determine at what point a device such as a valve opens to atmosphere by 
design.  
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Pneumatic Circuit 
 
The way the Sprint LC is programmed determines which valves are 
activated and in what order valves open and close. All, or merely a few, 
components in this circuit might be used in a testing application. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 22 
 

Self-Contained 
Sprint LC has all valves and pneumatic components in one package to 
perform pressure decay, occlusion, flow, and burst testing, if so equipped. 
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Valves 
 
Sprint LC uses up to sixteen valves to control test actions. The tester can 
provide up to three coupling valves that can be used to control external 
test fixtures for clamping and sealing products during the test cycle. 
 
Valve List 
  
Number Name Function 

   

1 Flow-A When closed, isolates the flow sensor during a 
pressure decay or burst test. When open, allows air 
to enter the flow sensor 

   

2 Dump Normally closed in all tests. When open, vents the 
product and the internal test circuit to atmospheric 
pressure. 

   

3 PD When open, supplies air for pressure decay test. 
When closed, traps air in the test circuit so the 
pressure sensor can measure a potential pressure 
drop. 

   

4 Burst-A When closed, prevents air flow through the needle 
valve. When open, allows air to slowly ramp up 
during a burst test. 

   

5 Flow-B Same function as Flow-A, but downstream to the 
flow sensor 

   

6 Burst-B Same function as Burst-A, but downstream to the 
flow control 

   

7 Couple-B (Optional) When open, supplies line pressure to 
control external test fixtures. 

   

8 Couple-A Supplies line pressure to the coupling output to 
control external test fixtures. Coupling valves turn on 
at the start of the test and turn off when the test is 
finished. 
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Test Timing and Valve Action 
 

Typical Pressure Decay Test (example) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 23 
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Timers 
 
Timers are set in tenths of seconds, and each timer can be set to a 
maximum of 999.9 seconds. Timers are adjustable for pressure decay, 
flow, and burst testing. Timers for each test type have identical functions 
for each test mode, yet the number of possible timers may vary with each 
test type as seen in this listing: 
 
 
Timers Used in Pressure Decay & Occlusion Testing 
 

 Coupling Time 
 Fill Time 
 Stabilization Time 
 Test Time 
 Dump Time 

 
Timers Used in Flow Testing 
 

 Coupling Time 
 Fill Time 
 Test Time 
 Dump Time 

 
Timers Used in Burst Testing 
 

 Coupling Time 
 Test Time (will stop sooner when event in sensed) 
 Dump Time 

 
 
In run mode, the run display shows the time in the info box labeled Test 
Time. All timers count down from the preset value to zero. The status box 
shows what phase the test is in during timer countdown. 
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Air Connections 
 
Sprint LC is typically provided with two bulkhead (through-panel) 
connectors on the front of the tester. The test port is 1/8 inch NPT and the 
coupling port a #10 X 32 pitch machine thread for connecting external 
fittings. (Your Sprint LC might have more or less ports and can be located 
on the front or back depending on the options selected.) 
 

The bulkhead labeled “1” is the 
test port. This is where to 
connect the product to be 
tested. The test port supplies 
air pressure needed to conduct 
pressure decay, flow, and burst 
tests.  
 
The bulkhead labeled “2” is 
typically a coupling port if the 
tester is equipped with this 
feature. This is where to 
connect external fixtures used 
to clamp or seal product to be 
tested. The coupling port 
supplies air pressure at either 
full line pressure or to a 

regulator adjusted pressure. Customers need to specify at the time of 
order. If no coupling pressure is required, we’ll cap this port at the factory. 
 
 

Test Port Connections 

Be sure that connections made to the test port 
do not leak. Test readings are inaccurate when 
connections leak between Sprint LC and the 
product to be tested. 

FIGURE 24 

! 

RINT LC

1

2

Test Port 

Coupling 
Port 
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 Typical connection for a closed product. The coupling port  
 is capped off. Also used for flow testing through an  
 open product. 
 
 
 
 
 
 
 
 
 
 
FIGURE 25 
 
 

 Typical connection for an open product when a sealing  
 fixture is used to close the test circuit. Also used  
 for combination leak and flow testing. 
 
 
 
 
 
 
 
 
 
 
FIGURE 26 
 

Connecting Small Parts 
Small products, such as catheters, can attach directly to a 
fitting on the test port. 

Uson

SPRINT LC

1

2

Uson

SPRINT LC

1

2

USER

TIP

Part to be 
tested. 

Closed on 
back side. 

Sealing Fixture to seal 
back side of open part. 
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Run Display – Main Digital Readout 
 
The main digital readout (at the center of the run display) shows various 
values depending on test mode and test phase. 
 
Readout in Pressure Decay Mode 
 

Before START is pressed for the first time, the readout shows zero with 
the pressure resolution of the tester (typically 0.000 psig) 
 
When START is pressed, the readout continues to show zero during 
couple, fill, and stabilization times. The readout begins to show the 
amount of decay when the tester goes into test phase and holds the total 
amount of pressure drop at the end of test time. The last reading made 
during test time is held on the main digital readout until START is pressed 
again to begin another test. Figure 27. 
 
Readout in Flow Mode 
 

Before START is pressed for the first time, the readout shows zero with 
the flow resolution of the tester (typically 0.00). The readout continues to 
show zero during couple and fill times. The readout shows the amount of 
air flow when Sprint LC goes into test phase and holds the flow rate 
recorded at the end of test time. The last reading is held until START is 
pressed again to being a new test. 
 
Readout in Burst Mode 
 

Before the START switch is pressed for the first time, the readout shows 
zero with the pressure resolution of Sprint LC (typically 0.000 psig). The 
readout continues to show zero during couple time. When the tester goes 
into test phase, the readout shows the slowly building pressure increase. 
When Sprint LC senses a pressure drop caused by the burst, the readout 
holds the last value (peak pressure) immediately before the drop. The peak 
value is held until START is pressed again to begin a new test. 
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Main digital readout 
during test. 
 
 
 
 
 
 

  
 
 
 
 
Main digital readout after 
end of test. 
 
 
 
 
  
 
 
 
 
FIGURE 27 
 
 
 
 
 
 
 
 

Value held on Main digital readout 
at end of test 

 
 

 Pressure Decay Total amount of pressure drop  
  measured at end of test time. 
 
 Flow Final flow measured at end of test  
  time. 
 
 Burst Peak pressure attained during the  
  test. 

 PD         .0         PASS
 Mode    Test Time    Status   

          PROGRAM   1         
 
 Test Press.     Tested  Reject 
  9.993 psig       1       0 
 
 
 
 
 
                      psig
 
 
 

 PD        1.2         TEST
 Mode    Test Time    Status   

          PROGRAM   1         
 
 Test Press.    Tested  Reject 
  9.993 psig       0       0 
 
 
 
 
 
                      psig
 
 
 

.003
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Main Digital Readout 
 
Multi Channel Testers 
 

Multi Channel testers divide the run display into 2, 3 or 4 sections 
depending on the number of channels or test ports. They show individual 
readings for each channel. 
 
Each of the individual channel displays follow the same format as 
described for the single channel testers. They are displayed with a smaller 
font but convey the same information. 
  
 
Two channel Example: 
After the end of the test. 
 
 
 
 
 
 
 
 
 
 
Four Channel Example: 
During the test time 
 
 
 
 
 
 
 
 
 

FIGURE 28 

 PD       1.2         TEST
 Mode   Test Time    Status   

          PROGRAM   1         
 
 Test Press.     Tested  Reject 
 10.000 psig       0       0 

 Ch1   .005               TEST

 Ch2   .008               TEST

 Ch3   .006               TEST

 Ch4   .005               TEST

 PD        .0         PASS
 Mode   Test Time    Status   

          PROGRAM   1         
 
 Test Press.     Tested  Reject 
 10.000 psig       2       0 

 

 Ch1   .008               PASS

 Ch2   .006               PASS
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Bar Graph 
 
The eye can catch trends more rapidly by watching a moving object than 
the brain can figure out by interpreting changing numbers. For this reason, 
Sprint LC shows test trends on a moving bar graph. Watching the bar 
graph, operators immediately see whether pressure or flow goes up or 
down and how fast values change. The bar graph is not intended to be a 
calibrated measurement – that’s the job of the main digital readout. 
 
How the bar graph behaves depends on the test type being run and what 
phase the test is in. 
 
Bar Graph in Pressure Decay Mode 
 
In fill phase, the bar graph shows the product being pressurized. Full-scale 
equals preset test pressure. This is the same in the stabilize time. Figure 
29. At the beginning of test time, Sprint LC changes the resolution and the 
bar graph becomes a very high-resolution trend indicator. The full scale of 
the bar graph is the reject level set in the test parameters. When all the 
blocks in the bar graph turn off the reject level is reached and the test will 
fail. Figure 30. 
 
 
 
 
 
 
 
 
 
 

Figure 29 
 
 

 PD        3.0          FILL
 Mode    Test Time     Status 

 
 
 
 

Full scale varies with the 
preset test pressure and 
reject level. 
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Bar Graph in Flow Mode 
 
In flow mode, the bar graph’s full scale is approximately the maximum 
flow tolerance set in the parameters menu. A reading near full scale means 
product is flowing at or near maximum flow tolerance. A reading of near 
zero on the bar graph means little or no air is flowing through the product. 
 
Bar Graph in Burst Mode 
 
Full scale in a burst test is the maximum burst setpoint entered in the 
parameters menu. The bar graph is perhaps most effective in burst mode 
because the moving bar shows the gradual pressure increase controlled by 
the needle valve. Watching the bar graph can help when adjusting the flow 
control needle valve for the optimal ramp rate when burst testing. 
 
 
 
 
 
 
 
 
 
 

Figure 30 
 
 
 
 
 

During the test phase of a 
pressure decay test, Sprint 
magnifies the scale. The 
slightest leak shows up on 
the bar graph as the ticks 
move down (to the left). 

 PD        3.0          TEST
 Mode    Test Time     Status 
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Bar Graph 
 
Multi Channel Testers 
 

Multi Channel testers divide the run display into 2, 3 or 4 sections 
depending on the number of channels or test ports. They show individual 
bar graphs for each channel. 
 
Each of the individual bar graphs follow the same format as described 
previously for the single channel Sprint LC. They have a smaller scale but 
convey the same information for the associated channel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 31 

 PD       1.2         TEST
 Mode   Test Time    Status   

          PROGRAM   1         
 
 Test Press.     Tested  Reject 
 10.000 psig       0       0 

 Ch1   .005               TEST

 Ch2   .008               TEST

 Ch3   .006               TEST

 Ch4   .005               TEST

During the test phase of a 
pressure decay test, Sprint 
magnifies the scale. The 
slightest leak shows up on the 
bar graph as the ticks move 
down (to the left). 
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Units of Measure 
 
Sprint LC can display pressure, flow and time in several different 
engineering units—and the tester does all the conversions for you. Change 
from ml/sec to cc/hr without using a scientific calculator or a conversion 
chart. 
 
It is permitted to program in English units even though test results need to 
be displayed to operators in metric units. Sprint LC allows selecting 
English units of measure (psig), to program a test, then return to the Units 
menu to select metric units. Product testing can then be conducted with 
results displayed in metric format although programming was done in 
English units. 
 
Changing Units 
 
Turn the LOCKOUT keyswitch to program mode. Measurement units are 
set in the menu called Engineering Units, which is reached through Units 
on the setup menu.  
 
 
 
 
 
 

POSSIBLE UNITS

  

 Pressure psig, mbar, inH2O, mmH20, 
inHg, mmHg, Kpa, Kg/cm2 

 

 Volume cc or ci (cubic inches) 
 

 Flow Volume cc, ml, l 
 

 Flow Time sec, min, hr 
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Changing Units —Continued 
 
Figure 32. Change units of 
measure at any time without 
making calculations or re-entering 
data. 
 
When setting flow time, only the 
flow measurement is affected. 
Timers (couple, fill, stab, test and 
dump) remain in seconds. 
 
Available Units 
 
The units displayed here may not 
match your tester. The available 
units will reflect the tests that are 
included in the Sprint LC. For 
example, if Sprint LC does not 
have a flow test then the flow units 
will not be available. 
 
When Sprint LC does not have a 
flow test available it provides the 
option to calculate a flow rate (cc 
per minute) based on the volume 
and the pressure decay rate.  
See pages 50-51.  
 
When the conversion is available, 
the units menu has an option to set 
the volume units to either cubic 
centimeters (cc) or cubic inches. 
 

FIGURE 32 

 Back    Prev   Next   Inc  Dec 

      ENGINEERING UNITS       

      Pressure     psig       

      Flow Volume    cc       

      Flow Time    /min       

 Enter  Prev   Next   Help

      SPRINT LC  SET-UP       

       Test Parameters        

            Units             

         Calibration          

         Serial Port          



Page 70 

Serial Port  
 
Sprint LC communicates with computers and peripherals over a standard 
RS-232 port by using any third-party communication program. Use the 
RS-232 port to transfer test data from Sprint LC to a personal computer or 
directly to a serial printer. Data transferred is in tab delimited ASCII 
format. 
 
Use any communication program desired such as Crosstalk, Procomm, 
Kermit, or Winwedge and connect to any serial device such as computers 
made by Hewlett Packard, IBM, or Apple. Connect the null-model RS-232 
cable to the Sprint LC port labeled RS-232 IN. 
 
Pins used: transmit, receive, and ground. See Figure 34 
 
When importing a test data file into a commercial spreadsheet program, 
accept the data file produced by Sprint LC in tab delimited format using 
the spreadsheet’s import option. 
 
Available Data 
 
At the end of a test or test series, available information varies depending 
on tests that ran. 
 
Pressure Decay or Occlusion Data 
 

 Cycle number from the Tested box 

 Program number 

 Test type (pressure decay, occlusion, flow, or burst.) 

 Test value from the main digital readout 



Page 71 

Pressure Decay or Occlusion Data —Continued 
 

 Pressure units 

 Result at the end of test (P ERR, GROSS, LEAK, OCC, PASS or 

ABORT) 

 
Flow Data 
 

 Cycle number from the Tested box 

 Program number 

 Test type (pressure decay, occlusion, flow, or burst.) 

 Test value from the main digital readout 

 Flow units 

 Result at the end of test (OVR P, P ERR, LOW, HIGH, PASS or 

ABORT) 

 
Burst Data 
 

 Cycle number from the Tested box 

 Program number 

 Test type (pressure decay, occlusion, flow, or burst.) 

 Test value from the main digital readout 

 Pressure units 

 Result at the end of test (P ERR, LOW, HIGH, NO, PASS or 

ABORT) 
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Changing Serial Port Options 
 
Turn the LOCKOUT keyswitch to 
program mode. Use the NEXT 
keypad to highlight the Serial Port 
option on the startup menu. Figure 
33. Press ENTER/BACK to view the 
current settings. Follow prompts on 
the Serial Port Setup display to 
change serial port parameters.  
 
Baud Rate 
The baud rate can be set for speeds 
from 1200 to 19200. 
 
Data Bits 
Set data bits to 7 or 8. 
 
Stop Bits 
Set stop bits for 1 or 2. 
 
Parity 
Parity is set at none, and cannot be 
changed. 
 
The default serial port settings are 
listed in Figure 33. 
 
 
 
 
 
 

FIGURE 33 

 Enter  Prev   Next   Help

      SPRINT LC  SET-UP       

       Test Parameters        

            Units             

         Calibration          

         Serial Port          

 Back   Prev    Next   Inc  Dec 

      SERIAL PORT SET-UP      

      Baud Rate     9600      

      Data Bits        8      

      Stop Bits        1      

      Parity        none      
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Connecting a Null Modem Cable 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 34 

Peripheral Side 
 
25-pin connector on cable 
end that plugs into a 
computer or printer. 

Sprint Side 
 
25-pin connector that 
plugs into the port labeled 
RS-232 IN on the back of 
Sprint. 

Pin 2 on Sprint goes to pin 3 on the peripheral. 
 

Pin 3 on Sprint goes to pin 2 on the peripheral. 
 

Ground goes from pin 7 to pin 7. 

1
2
3

7

13

1
2
3

7

13

Ground

Receive

Transmit



Page 74 

Log Data from Sprint LC 
 
Sprint LC communicates with computers, terminals, and other peripherals 
through a standard RS-232 port provided on the back of the Sprint LC 
tester. 
 
Typically, the RS-232 port is used to transfer test data from Sprint LC to a 
computer. Data transferred to the computer is in tab delimited ASCII text 
format. ASCII is a simple format that is commonly accepted by a wide 
variety of spreadsheet and database application programs. 
 
Software 
 
A variety of third-party vendors sell communication programs (such as 
Cross Talk and ProComm) that allow communication between Sprint LC 
and a connected computer or terminal. Running HyperTerminal supplied 
with Microsoft Windows is also an option. 
 
Please read the instructions supplied with your computer and your 
communications program. 
 
Cables 
 
Regardless of the software used to communicate with Sprint LC, a null-
modem cable is needed which should have the pinouts described on the 
previous page.  
 
Most serial cables have “straight through” connections and will require a 
“Null Modem” adaptor. (Null Model cables can be purchased but are not 
as common.) The cable and adaptor can be purchased at most local 
electronics stores. 
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(TRM) Test Result Monitoring Software 
 
Uson’s Test Result Monitoring and Reporting software is a powerful tool 
for Sprint LC users. It has been specifically designed for use with the 
Sprint LC and Uson’s other test equipment. TRM’s reports, graphs and 
monitoring features make it possible to improve both product quality and 
the manufacturing process. The many included reports can be filtered and 
customized to fit most every need. 
 
This is the simplest and most powerful way to collect data from the Sprint 
LC. It can accept inputs from multiple testers and configure the data into 
real-time, easy to read graphs and reports. 
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HyperTerminal Example 
 
If the power available with the TRM software is not needed, this example 
describes the use of HyperTerminal on a Personal Computer running the 
Windows operating system. Although not the most powerful or most 
modern communication program, HyperTerminal is very simple to use and 
is included on computers with Windows 98 operating systems and newer. 
 
Basic Procedure 
 

111...    Connect the null-modem RS-232 cable to the RS-232 port and to 
the host PC. 

 
222...    Start the HyperTerminal accessory on the host PC. 

•••    Select an Icon 
•••    In the “Connect using” box select the serial port to which 

the cable is connected. 
•••    Configure the communication options in HyperTerminal to 

match the Sprint LC. 
 

333...    Start testing. The Sprint LC will automatically send the test 
results at the end of each test. 

 
444...    Import the information into a spreadsheet program for analysis. 

 
At the end of each test, the test results are shown on the computer display. 
HyperTerminal allows capturing the text to a file or the data can be copied 
and pasted directly into a spreadsheet program.  
 
 

HyperTerminal Note: 
The data from the Sprint LC is tab delimited 
but HyperTerminal may convert the tabs to 
spaces. 

USER

TIP
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Troubleshooting 
 
Cable 
Make sure a null-model cable is being used. Check the pinouts with an 
ohm meter to make certain they match the pinouts on the RS-232 
connector. In a null-modem cable, pins 2 and 3 are swapped. 
See page 73 
 
Programming the RS-232 port is described in the section on RS-232 in the 
Sprint LC Owner’s Guide. 
 
Baud Rate 
Make sure the baud rate set on the Sprint LC matches the baud rate 
established in the communication program on the host. 
 
Data Bits 
Set Sprint LC to either 7 or 8 data bits to match your communication 
program. 
 
Stop Bits 
Set Sprint LC to either 1 or 2 to match your communication program. 
 
Parity  
Sprint LC is fixed at no parity. Make sure your communication program is 
configured appropriately.  
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Reports & Data Logging 
 
 
Sprint provides reports that can be sent to a computer or printer via 
Sprint’s RS-232 port. The reports also include a data logging function and 
a summary of the counter statistics. The reports are divided into the three 
sections described below. 
 
 
Parameter List and Test Result Heading 
 
The Parameter List and Test Result Heading contains all the setup 
parameter values for the test program. If programs are linked together, the 
parameters for each linked program are also printed. 
 
The header also includes the column headings that will appear at the top of 
the test results. The column headings include: Cycle, Prog, Test, Value, 
Units, and Result. 
 
Test Results Report 
 
The Test Results report contains data in tab-delimited columns. The data 
appears under the headings generated by the Parameter List and Heading. 
 
Summary Report 
 
The Summary report contains information about the number of tests 
conducted for a program and the number of passed and rejected counts. 
 
We will now explain each of these three sections. 
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Report Example 
 
 
 

************************************************************************** 
TESTER # 12345-1S        SET-UP PARAMETERS     PROGRAM 1    TEST TYPE: PD 
 
Test Press  :  10.000 
Press Error :  .500 
 
Coupling                CP1 
 Timer 1    :  .5       ON 
Hold/Fail   :   NO 
 
Fill Time   :  2.0 
Stab Time   :  1.0 
Test Time   :  3.0 
Dump        :  AUTO 
Next Program  :  2 
 
Reject Level  : .050 
Product Vol  : 0 
************************************************************************** 
 
Cycle   Prog    Test    Value   Units   Result 
1 1 PD .005 PSIG PASS 
2 1 PD .004 PSIG PASS 
3 1 PD .006 PSIG PASS 
4 1 PD .055 PSIG LEAK 
 
************************************************************************ 
 
 
PROGRAM 1       TOTAL TESTED [4]        PASSED [3]      REJECT[1] 
 
 
************************************************************************ 
 

 
 
 
 

Parameter List

Result Heading 

Test Results

Summary
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Start Data Logging 
 
Press the ENTER/BACK keypad while the tester is idle in run mode to enter 
the Run Mode Functions menu. Select Print Header and press ENTER/BACK 
to get a report header at the start of a report. The test result data are 
automatically sent to the RS-232 port. This information can be captured by 
a computer or printed by a printer. 
 
 
Parameter List and Test Result Heading 
 
Shown below is an example of the information that will appear at the start 
of the data logging report. In this example, program 1 is not linked to any 
other program. 
 

************************************************************************** 
TESTER # 12345-1S        SET-UP PARAMETERS     PROGRAM 1    TEST TYPE: PD 
 
Test Press  :  10.000 
Press Error :  .500 
 
Coupling                CP1 
 Timer 1    :  .5       ON 
Hold/Fail   :   NO 
 
Fill Time   :  2.0 
Stab Time   :  1.0 
Test Time   :  3.0 
Dump        :  AUTO 
Next Program  :  0 
 
Reject Level  : .050 
Product Vol  : 0 
************************************************************************** 
 
Cycle   Prog    Test    Value   Units   Result 

 
The current selected program is printed first, followed by additional linked 
programs. For example, if the current program is program 1, and 1 is 
linked to 2, and 2 is linked to 5; then the header will contain information 
for program 1, 2, and 5. 
 
The example on the following page shows both programs 1 and 2 because 
they alone are linked together.  
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Example Parameter List and Test Result Heading 
 
 
 

 
************************************************************************** 
TESTER # 12345-1S        SET-UP PARAMETERS     PROGRAM 1    TEST TYPE: PD 
 
Test Press  :  10.000 
Press Error :  .500 
 
Coupling                CP1 
 Timer 1    :  .5       ON 
Hold/Fail   :   NO 
 
Fill Time   :  2.0 
Stab Time   :  1.0 
Test Time   :  3.0 
Dump        :  AUTO 
Next Program  :  2 
 
Reject Level  : .050 
Product Vol  : 0 
************************************************************************** 
TESTER # 12345-1S        SET-UP PARAMETERS     PROGRAM 2    TEST TYPE: OCC 
 
Test Press  :  10.000 
Press Error :  .500 
 
Coupling                CP1 
 Timer 1    :  .5       ON 
Hold/Fail   :   NO 
 
Fill Time   :  1.0 
Stab Time   :  1.0 
Test Time   :  1.0 
Dump        :  AUTO 
Next Program  :  0 
 
Reject Level  : 6.666 
Product Vol  : 0 
************************************************************************** 
 
Cycle   Prog    Test    Value   Units   Result 
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Test Result Report 
 
The Test Results report is sent automatically at the conclusion of each test. 
There is no need to press any keypad to send a serial string via the RS-232 
port. A sample Test Result report is shown below. The number in the 
column under “cycle” is the counter for that particular run. The columns 
are tab delimited and can be imported into any spreadsheet program. As 
explained previously, the heading for each column is provided by the 
Parameter List and Test Result Heading. 
 
The Test Results report prints one test program at a time. In the example 
below, first two test cycles were run on Program 1. Then the current 
program was changed to Program 2 and two test cycles were run. Finally 
two test cycle were run on Program 3. 
 
 
Example Result Report 
 
 

Cycle Prog  Test Value Units Result 
 
1 1 PD .005 PSIG PASS 
2 1 PD .055 PSIG LEAK 
1 2 Flow 110.12 SCCM PASS 
2 2 Flow 180.03 SCCM HIGH 
1 3 BURST 4.005 PSIG PASS 
2 3 BURST .355 PSIG LOW 

 
 
 
 

Tested Count 
The Sprint stores a separate count for each test 
program. The cycle number in this report matches 
the Tested box count number in the run display. 

USER

TIP
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 PD          .0         PASS
 Mode     Test Time    Status   

          PROGRAM   1         
 
 Test Press.     Tested  Reject 
  9.993 psig       0       0 
 
 
 
 
 
                    psig
 
 
 

Test Result Messages 
 
Test Error Messages give the status of a test. The following is an example 
of a single-channel tester run display at the end of a pressure decay test. A 
partial list of error messages appears on the following page. These error 
messages apply to all Sprint LC testers.  
 
Test result messages appear in the status box on the run display. These test 
result messages are the same as those in the Result column of the serial 
string output. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 35 
 
 

.003 

Status or Test 
Result message 
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Explanation of Test Result Messages 
 
 

PASS The product stayed within all test parameters of 
each test that was run. 

 
ABORT The START switch was pressed, ending the test. 
 
P ERR (Pressure Error) The test pressure was above or 

below the pressure error window. 
 
GROSS The test pressure dropped below the pressure error 

limit during the stabilize time. 
 
LEAK The pressure decay exceeded the reject level during 

test time in a pressure decay test. 
 
OCC (Occlusion) In an occlusion test, the pressure decay 

did not reach the reject level setpoint. 
 
HIGH The product exceeded the maximum flow or burst 

setpoint. 
 
LOW The product did not meet the minimum flow or 

burst setpoint. 
 
OVER (Over Pressure) In a flow test, the pressure was 

above the maximum pressure the flow sensor can 
withstand. 

 
NO (No Burst) The burst test time elapsed before a 

burst event was detected.  
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Summary Report 
 
A Summary report can be obtained by pressing the ENTER/BACK keypad 
during run display to enter the Run Mode Functions menu. Select Print 
Summary and press ENTER/BACK. 
 
The Summary report contains the program number, the total number of 
tests, the number of passes, and the number of rejects associated with the 
program number. 
 
An example of a Summary report is shown below. In the example, 
program 1 is linked to program 2. 
 
 
 
Example of a Summary Report 
 
 
 
 
************************************************************************ 
 
 
PROGRAM 1       TOTAL TESTED [10]        PASSED [9]      REJECT[1] 
 
PROGRAM 2       TOTAL TESTED [9]         PASSED [9]      REJECT[0] 
 
 
************************************************************************ 
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Input & Output 
 

The I/O connector is typically used to connect Sprint LC to a 
programmable logic controller (PLC) or other automation equipment. The 
remote start signal tells Sprint LC to begin a test. Sprint LC has internal 
contacts that can be used to tell an external device that the test passed or 
failed, or that the test is completed. The following I/O example is for a 
single channel or sequential Sprint LC. See also page A11 
Input 
Sprint LC accepts a 24-volt DC input to begin a test. The 24-volts energize 
a coil to close contacts that begin the tests or test series. Remote start 
performs the same action as pressing the START switch on the front of the 
test. Figure 36. 
 
It is not recommended to use the foot switch input to start a test from an 
external relay or PLC. The foot switch input is not isolated. 
Output 
Three conditions can be sensed and are available as dry contact (no 
voltage) outputs. The contacts are rated for DC only. The constant current 
capacity of each contact is 1.5 amps. The switching load must not exceed 
10VA. (0.5 amp @ 100 VDC) 

Three output conditions— 
Pass (The product was accepted as good) 
Fail (The product was rejected as bad) 
Test Over (Test complete, Pass/Fail output is valid.) 

I/O Pinout 
Pins 6 & 7 = Pass 
Pins 8 & 9 = Fail 
Pin 20 = Supply for 24 volt start signal input 
Pin 21 = Ground for 24 volt start signal input 
Pins 24 & 25 = Test Over 
 
Optional I/O: The I/O feature is an optional item. The 
connector is always present but the rest of the hardware 
is only installed when it is purchased. 

USER

TIP
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I/O Connector Pinout 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Standard 25 pin D-style connector 
 
FIGURE 36 
 
 
 
Foot Switch Pinout 
 

Dry contact used to start Sprint LC 
 
 
 
 
 
 
 
FIGURE 37 
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Programming 
 
Introduction 
 
Now you’re ready to enter times and limits into programs.  
 
Sprint LC comes with ninety-nine factory-installed programs with default 
parameters. Keep them or change them to suit the testing situation. Please 
note that not all test types are available in every tester. 
 
Factory-installed programs— 

 Program 1 Pressure Decay 

 Program 2 Occlusion 

 Program 3 Flow 

 Program 4 Burst 

The factory-installed programs can be modified in any way. For instance, 
it is possible to set up all programs to measure flow, if desired. 
 
Values stored in factory-installed programs need to be modified to the 
particular product. Use the preset values as a convenient starting point in 
programming if that helps. 
 
This section explains how to program six types of tests: 

• Pressure Decay 

• Occlusion 

• Flow Measurement 

• Leak Check using Flow 

• Burst 
o Creep (a subset of burst testing) 

• Crack (similar to burst testing, but with two sensors) 
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Magic Formula 
 
An often-asked question received at Uson is “How do I figure out what 
test times and reject limits to use?” Unfortunately, a “Magic Formula” for 
calculating the ideal test times and test limits does not exist. However, just 
a little effort in trial and error is all that is needed to determine what is 
ideal for testing.  
 
Suggestions 
When analyzing a product for the first time with a microprocessor-
controlled tester such as a Sprint LC, it is often surprising to learn what 
could be happening in the product during a pressure or flow test—things 
that simply don’t show up on low-resolution equipment or in bubble tests. 
For example, it becomes possible to see how part expansion and 
contraction and other variables affect a test. For this reason, running actual 
product through the Sprint LC is important. 
 
To begin, set all timers at fairly long times (10 to 15 seconds, longer if the 
part is larger than 1 liter) it is possible to watch what is happening during 
tests. Extra long times allow the opportunity to study the main digital 
readout, bar graph, and info box values on the run display. Once familiar 
with what is happening with a particular product during a test, it is 
possible start adjusting the pressure values and setpoints to catch the 
rejects. Continue experimenting and then reduce the timers to get the 
fastest possible test while still catching rejects. 
 
We encourage the establishment of realistic test parameters. By realistic, 
we mean parameters that test product to a level at which the product is 
used in real applications. Over-testing products is an easy trap to get 
caught in when the calculator approach is adopted—developing 
parameters strictly on paper. This rarely works because of the many 
hidden variables affecting product testing. 
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Pressure Decay Test 
How PD Works 
1. The operator connects a product to the test port and pushes the START 

switch. Or the start could be activated by automated equipment. 
Information about input and output connections is on page 86. 

2. If external fixtures are used to seal the product, the coupling timer 
provides delay time needed to activate the fixture before starting the test. 
A coupling valve can be used to supply air to the fixture and hold 
pressure until the test ends. Set to zero if no coupling time is needed. 

3. At the end of coupling time, the pressure decay valve opens and fills the 
product with air. Sprint LC goes into the stabilize phase only if test 
pressure is within the pressure error tolerance at the end of the fill phase. 

4. At the end of fill time, valves close trapping air inside the product 
(including the the internal test circuit.) Stabilization time lets the 
pressurized product settle before Sprint LC starts taking pressure drop 
readings. This lessens the effects of expansion and contraction on large 
or flexible products. If the product is very small and made of rigid 
material, the stabilization time can be set very low. 

5. At the end of stabilization time, Sprint LC starts looking for a drop in 
pressure from the stabilized pressure. Sprint LC goes into test phase only 
if test pressure is within the pressure error tolerance at the end of the 
stabilize phase. 

6. During test time, Sprint LC compares the actual pressure drop to the 
reject level. IF the pressure decay (or pressure loss) is equal to or less 
than the reject level at the end of test time, the pass indicator lights up. 
The fail light turns on if the pressure is beyond the reject level. Pass and 
Reject lights go out after 30 seconds, or cleared immediately if another 
test is started. Messages in the status box stay on until the next test. 

7. If the dump parameter is set to auto or a time, the dump valve vents the 
product to atmosphere and the coupling valve turns off. If another test is 
linked to the pressure decay test, Sprint LC goes to the next linked test in 
the series as long as the product passed all tests. 

8. At the end of all linked tests, the operator (or automated machinery) 
removes the product and Sprint LC is ready to begin the next test. 



Page 91 

Pressure Decay Parameters 
 
Parameters that must be set in a pressure decay test: 
 

 Test Pressure 

 Pressure Error 

 Coupling Time 

 Fill Time 

 Stabilization Time 

 Test Time 

 Dump (auto, off or time) 

 Reject Level (maximum decay) 

 Product Volume (optional, to calculate cc/m) 

 Next Program 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
FIGURE 38 

 Back   Prev   Next   Inc   Dec 

           PROGRAM 1

Test Type        PD   
Test Press.  14.999 psig 
Press. Error     .5 psig
Coupling       GoTo      
Test Params    GoTo      
Next Program      0      
                            PRESSURE DECAY TEST

 Fill Time      2.0 sec
 Stab Time      1.0 sec  
 Test Time      3.0 sec
 Dump          AUTO
 Rej Level     .050 psig
 Product Vol.   1.0 cc
                .51 ccm

      Coupling Timer Setup

         Time CP1
  1st      .5  ON
  2nd      .0 OFF
  
  Occ Rel      NO
  Hld/Fail     NO
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Test Pressure 
 
Test pressure is the amount of pressure 
the product is subjected to during a test. 
Test pressure is a preset value both 
stored in the program and set with the 
pressure regulator. If the regulator is 
adjusted or inadvertently moved after 
the target test pressure is set, Sprint LC 
stops the test and shows P ERR in the 
status box on the run display. 
 
 
 
 
The preset test pressure should be very close to the actual pressure from 
which the product starts to drop. If not, the pressure regulator may have 
been moved or there is a problem with the supply air to the tester.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 39 

 PD        3.0      
 Mode   Test Time    Status   

          PROGRAM   1         
 
 Test Press.   Tested  Reject 
  9.993 psig       0       0 
 
 
 
 
 
                    psig
 
 
 

The preset test pressure is 
shown in this box on 

Sprint’s run display before 
the first test begins 

      .0         P ERR
   Test Time    Status   

     PROGRAM   1         

 Press.   Tested  Reject 
93 psig       1       0 

               psig
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 FIGURE 40 
 
 
When we talk about test pressure, we talk about two possible values— 
 
Preset Test Pressure is the pressure that was set using the pressure 
regulator on the rear panel. The pressure value is the “ideal” or target test 
pressure. Figure 39. 
 
Actual Test Pressure is the pressure the product is subjected to during a 
test (black curve in figure 40). The actual pressure could be different from 
the preset test pressure due to variations in product and small changes in 
the test system. For this reason, set the pressure error tolerance to allow 
for a range of acceptable test pressure. The pressure error tolerance is the 
acceptable difference between the actual test pressure and the target test 
pressure. Figure 41. 
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FIGURE 42 
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 Fill

Zero

Pressure Error 
 
Pressure error is important because— 
 

 P ERR tells Sprint to stop the test if the pressure goes too far above 
the preset test pressure. Figure 42. 

 
 If the pressure doesn’t get close enough to the preset test pressure, 

P ERR tells Sprint LC to stop the test. Figure 43. 
 
In a pressure decay test, the Press. Error is set as an equal plus and minus 
tolerance around a nominal test pressure value. Figure 41. Enter one 
number in pressure units and Sprint LC sets both the high and low 
pressure error values. Sprint LC monitors pressure error during the fill and 
stabilization phases of a pressure decay leak test. 
 
In a flow test, pressure error is checked at the end of test time to allow for 
the necessary pressure drop caused by the flow. More later about how 
pressure error functions in a flow test. 
 
Negative Pressure Error 
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Timers in pressure decay tests 
 
Coupling Timer 
 
Coupling time is used as a delay causing Sprint LC to wait for a preset 
period after start is activated and before Sprint LC supplies air to the part 
to be tested. Coupling time can be used in either a manual or automated 
operation. 
 
If coupling valves are used, the valves turn on at the start of the test and 
turn off when the test is finished. 
 
Coupling time is generally the period in which the pneumatic or 
mechanical fixtures are applied to seal the product from atmosphere. Often 
used in open-ended products such as tubing, catheters, and containers. 
 
If external fixtures are not used, set the coupling for zero time (off). Refer 
to page 42 for more information. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 44 
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Fill Timer 
At the start of fill time, a valve opens to pressurize the product. Fill 
duration depends on the size and construction of the part to be tested. 
Optimum fill time pressurizes the part fast enough for a good throughput, 
yet not so fast that the product is still expanding during test phase. Large 
products require a larger fill time than smaller products. At the end of fill 
time, Sprint LC closes the supply air valve and pressure is trapped inside 
both the part and test circuit of Sprint LC. 

Stabilization Timer 
This time is provided to let pressure settle before going into the test phase. 
Best established through trial and error, stabilization time varies 
depending on product characteristics. Start with stabilize and test times 
that are equal to each other. The Stabilize time is used to get the maximum 
separation and repeatability in test results between a known good part and 
a borderline failure. If the same part is tested repeatedly and the leak result 
is inconsistent, try increasing the stabilization time. The smaller the leak, 
the longer the time.  

Test Timer 
In a pressure decay test, test time is the period when Sprint LC takes 
measurements to determine the amount of pressure drop from a stabilized 
pressure. The instant the test enters test phase, Sprint LC takes the first 
pressure reading and stores this value P-1. At the end of test phase, Sprint 
LC takes a final reading and holds this value as P-2. The difference 
between P-1 and P-2 is the total test pressure loss over the test time. Test 
time must be long enough to distinguish between good and bad parts. The 
smaller the leak, the longer the time. 

Dump Setting 
Set dump to auto, off, or to a specific time. When active, dump opens a 
valve at the end of test time to vent the product and the test circuit of 
Sprint LC. If the operator or automated equipment removes the products 
and vents the pressure, then dump is generally unnecessary (unless test 
pressures are more than 50 psig) and this parameter should be set to OFF. 
Dump is valuable when multiple tests are linked and pressure venting is 
needed before starting the next step in the series. When set to auto Sprint 
LC activates the dump valve and monitors the pressure until the pressure 
drops below 0.5 psig, then closes the valve to be ready for the next test. 
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Pressure Drop 
 
Pressure drop is the amount of pressure change from the first pressure 
measurement in test phase (P-1) to the last pressure measurement in test 
phase (P-2). Decay rate is the pressure drop divided by time. 
 

P-1 less P-2 
Test Time 

=   Decay Rate 

 
Although Sprint LC takes continuous pressure measurements from the 
start of fill time, only two readings are used to calculate the pressure 
drop—the first reading at the start of test phase and the last reading at the 
end of test phase. Sprint LC uses the pressure drop to compare to the 
maximum allowable loss (known as the reject level) to decide whether a 
product is accepted as good or rejected as bad. The reject limit to enter 
into the parameters menu is generally a low pressure value, such as 0.050 
psig, because the reject pressure is the drop from the first pressure reading, 
not the full pressure on the scale. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 45 
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Reject Level 
 
The reject level is the maximum pressure drop allowed in a product before 
a reject is triggered. The level is the difference between the actual test 
pressure (P-1) and the value entered in pressure units. If the pressure is 
equal to or greater than the reject level at the end of test phase, the product 
passes. The instant the pressure drops exceeds the reject limit in test phase, 
the test ends and the reject light turns on. Figure 35. If dump is set to 
AUTO, the dump valve opens and vents the pressure to atmosphere 
without waiting for the test phase to finish. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 46 
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Gross Leak 
 
A gross leak is detected when pressure 
drops below the negative pressure error 
during stabilization time. Figure 47. 
When a gross leak is detected, Sprint 
LC stops the test and shows GROSS in 
the status box on the run display. 
 
A gross leak is generally caused by a 
product having a severe defect or 
because external fixtures are not sealing 
the product. Repeatedly getting gross 
error messages when neither the product 
nor the fixture seals appear to be the 
problem; consider increasing the fill time, the pressure error tolerance, or 
both. Also at fault could be the test pressure setting. Make sure the 
pressure regulator has not been moved and the actual applied pressure 
closely matches the preset test pressure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 47 
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Product Volume 
 
To have Sprint LC calculate the leak rate in cubic centimeters per minute 
(ccm), enter the internal volume of the product to be tested plus the fixture 
tubing and connections between the tester and the product. During a test, 
Sprint LC measures the pressure drop, and calculates the leak rate in units 
of cubic centimeters per minute. To turn off the conversion and display 
pressure decay set the volume to zero. 
 
Calculation 
Sprint LC calculates 
the leak rate from the 
pressure drop over 
time. The leak rate is 
calculated by this equation. 
 
Sprint LC automatically adds its own internal volume to the product 
volume for the total volume. The tester assumes an atmospheric pressure 
of 14.7 psig (1 atmosphere) when calculating the ccm rate. 
 
Turn off flow rate calculation 
If the volume is set to zero, then Sprint LC does not convert the leak rate 
to cubic centimeters per minute. The test results remain in pressure decay. 
 

Testers with Flow: Testers with flow sensors 
do not have the Prod Volume parameter line 
because those testers read directly in flow units. 

 
Next Program 
 
The next program is the program that Sprint LC will link to if the product 
passes the test as established in the previous program or programs. It is 
important to not link a program to itself as an endless test loop results. 
If linking to any other program is not wanted, or when at the end of a 
linked series of tests, set the next program to zero. 

     

 Δ Pressure *   Total Volume  
 

ccm = Δ Time *  Atmospheric Pressure  
     

USER

TIP
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Programming a Pressure Decay Test 
 
Follow these steps to program a pressure decay test— 
 
1. Turn the LOCKOUT keyswitch to program mode. 

Test Parameters is now highlighted on the setup 
menu. Press the ENTER/BACK keypad, then use the 
INCREMENT and DECREMENT keypads to select the 
program number to edit. 

 
2. Press the NEXT keypad to highlight Test Type. Use the INCREMENT 

keypad to select PD for a pressure decay test. 
 
3. Press the NEXT keypad to highlight Test Pressure. Block the test 

port with a leak-tight cap, and then press the INCREMENT keypad 
once. Now use the pressure regulator to adjust the test pressure 
reading. When the reading is set, push the ENTER/BACK keypad. The 
highlight bar moves down to Pressure Error. 

 
 Read pages 40-41 for more information about setting the test 

pressure. 
 
4. Use the INCREMENT and DECREMENT keypads to set the value for 

pressure error. Pressure error is how much overshoot or undershoot 
is allowed around the test pressure. 

 
Pressure Error 

Pressure error is needed to ensure the product is filled with 
a minimum pressure before starting a test. Pressure error is 
also needed to ensure test pressure does not exceed a 
maximum pressure. If the actual applied pressure goes too 
high during a test, this suggests the regulator is out of 
adjustment or there is some other machine setup problem. 

USER

TIP
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Programming a Pressure Decay Test 
(continued) 
 
5. Press the NEXT keypad to highlight Coupling. Use the GoTo keypad 

to enter the pop-up menu and set the values for coupling time. If 
there are no external fixtures connected to the coupling port, set it 
to OFF and the coupling time to zero seconds. Press the BACK 
Keypad to exit. 

 
6. Press the NEXT keypad to highlight Test Params. Use the GoTo 

keypad to enter the sub-parameter pop-up menu. Fill Time will be 
highlighted. Fill time is the amount of time to give the product to 
fill with air before closing the valves. Small products generally 
require a very short fill time, and larger or flexible products require 
a longer fill time. Use the INCREMENT and DECREMENT keypads to 
set the value for fill time. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 48 

 Back   Prev   Next   Inc   Dec 

           PROGRAM 1

Test Type        PD   
Test Press.  14.999 psig 
Press. Error     .5 psig
Coupling       GoTo      
Test Params    GoTo      
Next Program      0      
                            PRESSURE DECAY TEST

 Fill Time      2.0 sec
 Stab Time      1.0 sec  
 Test Time      3.0 sec
 Dump          AUTO
 Rej Level     .050 psig
 Product Vol.   1.0 cc
                .51 ccm

      Coupling Timer Setup

         Time CP1
  1st      .5  ON
  2nd      .0 OFF
  
  Occ Rel      NO
  Hld/Fail     NO
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Programming a Pressure Decay Test 
(continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 49 
 
7. Press the NEXT keypad to highlight Stab Time. Stab time is the 

amount of time to give the product to settle after filling with air. 
Fluctuations in pressure can occur due to cooling and heating 
caused by expanding and then contracting plastic parts. Figure 49. 
Small products generally require a short stab time. Large or 
flexible products require a longer stab time. Use the INCREMENT 
and DECREMENT keypads to set this value. 

 
8. Press the NEXT keypad to highlight Test Time. Use the INCREMENT 

and DECREMENT keypads to set the value for test time. Test time is 
the amount of time Sprint LC takes readings to monitor the 
pressure drop. 

 
9. Press the NEXT keypad to highlight Dump. Dump can be set to 

Auto, Off, or a set time. Dump opens the valve to atmosphere to 
vent the product between tests. If it is intended to simply unplug 
the product to vent it, then dump can be set to OFF.  
Auto is best for small rigid products. If the part has more than 1 
liter of volume set a fixed time instead. Dump is valuable when 
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wanting to evacuate the product between linked tests or when the 
pressure is so high that removing the part by hand could cause 
injury. 

 
10. Press the NEXT keypad to highlight Reject Level. Reject level is the 

amount of pressure drop from a stabilized pressure during test 
time. Use the INCREMENT and DECREMENT keypads to set the value 
for the reject level—generally a small number. 

 
11. Press the NEXT keypad to highlight Volume. Volume is only used 

when the Sprint LC is to convert the pressure drop to a cc/m flow 
rate. If desiring test results in pressure decay, then leave this value 
at zero. Press BACK to exit back to the main parameter menu. 

 
11. Press the NEXT keypad to highlight Next Program. Use the 

INCREMENT and DECREMENT keypads to set the number of the next 
program to link. When not using linking, set to zero. 

 
12. Press the BACK keypad when everything is entered and ready. After 

pressing BACK, Sprint LC returns to the setup menu. 
 
 
 
 

Number Accelerator 

While holding down the INCREMENT or 
DECREMENT keypad, the ENTER/BACK keypad 
is relabeled as ACCEL. Tapping ACCEL while 
holding down INCREMENT or DECREMENT will 
make the values zip forward or backward. 

 

USER

TIP
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Occlusion (Blockage) Test 
How OCC works 
An occlusion test (also called a blockage test or a gross pressure loss test) 
is a method of testing in which pressure in an open product must drop 
below the reject level for a pass condition. Occlusion tests are generally 
used to evaluate products that have openings to check for potential 
blockages or obstructions of the flow path. 

Depending on the model, your tester may or may not have the ability to 
conduct occlusion tests. All pressure decay testers come with occlusion 
testing as a standard. Occlusion testing is not available on testers with 
flow capability.  

Most of the parameters are the same as a PD test 
All occlusion test parameters are defined the same as in a pressure decay 
test, with the exception of the reject level. The reject level is the reverse of 
a pressure decay leak test. Rather than expecting the part to hold pressure 
we now expect the pressure to flow to atmosphere. The occlusion test 
expects the pressure to drop more than the reject level. 

For simplicity we will not repeat the definitions of all the parameters or 
how to program. For more information see the explanation of a pressure 
decay test starting on page 92. 

Results in Pressure Decay or Flow Rate (Volume/time)  
The results of an occlusion test are usually displayed in pressure drop. The 
tester can also display the result in units of cubic centimeters per minute 
(ccm). Simply enter the volume of the part under test to activate the 
conversion to ccm flow rate. When zero is entered as the product volume, 
the calculation to ccm is disabled and the results are displayed as pressure 
loss in units of psig. 
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Occlusion Test Examples 
The same pneumatic circuit employed in pressure decay testing is used in 
occlusion testing; only the programming is different.  

Thanks to the commonality of test circuits, it is possible to conduct 
pressure decay tests followed by occlusion tests. This is easy to 
accomplish with the program linking ability of Sprint LC. 

Typically, a pressure decay test is conducted first, then open the product to 
atmosphere and conduct an occlusion test. 

Sealing the Product 
Occlusion tests can be conducted by using a clamping device to seal the 
product during the fill time and releasing the seal to allow the product to 
flow to atmosphere. Alternatively, the product can be opened to the 
atmosphere throughout the entire test. 

Please refer to coupling valves starting on page 42 for more information 
about coupling valves and how they work. 

An occlusion test can be run with or without a clamping device to seal off 
the product. We will now provide examples of both. 
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Occlusion Test with External Seal 
The occlusion test can be set up to work like this: 
1. Connect a product to the test port. The open end of the product is 

placed in the sealing (clamping) fixture. Push the START switch 
or activate the start by automated equipment. Information about 
input and output connections is on page 88-89. 

2. The coupling timer provides delay time needed to activate the 
fixture before starting the test. A coupling valve can be used to 
supply air to the fixture and hold the seal until the test ends.  

3. At the end of coupling time, the pressure decay valve opens and 
fills the product with air. Stabilize phase is entered only if test 
pressure is within the pressure error tolerance at the end of the fill 
phase. 

4. At the end of fill time, valves close trapping air inside the product 
including the internal test circuit of Sprint LC. Stabilization time 
lets the pressurized product settle before Sprint LC starts taking 
pressure drop readings. For large flow rates stabilization time is 
not needed and can be set to zero. 

5. At the end of stabilization time, Sprint LC starts looking for a drop 
in pressure from the stabilized pressure. Sprint LC goes into test 
phase only if test pressure is within the pressure error tolerance. 

6. During test time, the coupling is released and the test part is 
opened to atmosphere. Sprint LC compares the pressure drop to the 
reject level. IF the pressure decay (or pressure loss) is greater than 
the reject level at the end of test time, the pass indicator lights. The 
fail light turns on if the pressure is less than or equal to the reject 
level. Pass and Reject lights go out after 30 seconds if another test 
is not started. Messages in the status box stay on until the next test. 

7. If the dump parameter is set to auto or a time, the dump valve 
vents the product to atmosphere. If another test is linked to the 
occlusion test, Sprint LC goes to the next linked test in the series as 
long as the product passed all tests. 

8. At the end of all linked tests, the operator (or automated 
machinery) removes the product and Sprint LC is ready to begin 
the next test.
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FIGURE 50 
 
 
Test Time Occlusion Test Pass 
The figure above illustrates a typical occlusion test sequence when using a 
coupling valve to seal the open end of the product.  
 
The product is pressurized while the clamping fixture seals the open end 
of the product. The pressure drops below the reject limit within the 
established test time after the sealing device opens and allows the product 
to flow to atmosphere. 
 
The significant pressure drop in the product indicates that the product 
under test flows freely to atmosphere and thus is not blocked. 
 
Test Time Occlusion Test Fail 
If the flow path were to be blocked, the product would fail because the air 
loss from the product would not be enough for pressure to drop more than 
the reject level in the test time. 
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Occlusion Test without Seal 
The occlusion test can also be set up to work like this: 
1. Connect a product to the test port. The open end of the product is 

allowed to flow to atmosphere. Push the START switch or allow the 
start to be activated by automated equipment. Information about input 
and output connections is on page 88-89.  

2. The coupling timer will not be used for this test. (The coupling timer 
provides delay time needed to activate the fixture before starting the 
test.) 

3. At the start of fill time, the pressure decay valve opens and fills the 
product with air.  

4. IF the part is blocked the test pressure will rise too high during the fill 
time, above the pressure error limit, and the test will fail. This is a fast 
test for a relatively large change in the flow rate. At the end of fill 
time, valves close stopping the flow of air to the product.  

5. Stabilization time will not be used in this test. (For large flow rates 
stabilization time would allow the pressure to flow out before 
pressure drop readings can be taken in the test time.) Sprint LC goes 
into test phase only if test pressure is within the pressure error 
tolerance by the end of the fill phase. (Again, no stabilize time is 
needed for large flow rates.) 

6. During test time, Sprint LC compares the pressure drop to the reject 
level. IF the pressure decay (or pressure loss) is greater than the reject 
level at the end of test time, the pass indicator lights up. The fail light 
turns on if the pressure is less than or equal to the reject level. Pass 
and Reject lights go out after 30 seconds if another test is not started. 
Messages in the status box stay on until the next test. Note: If the fill 
time check is sufficient for your needs, the test time may be set to 0.1 
second and a small decay value entered to allow this portion of the 
test to always pass.  

7. If the dump parameter is set to Auto, or a time. The dump valve vents 
the product to atmosphere. If another test is linked to the occlusion 
test, Sprint LC goes to the next linked test in the series as long as the 
product passed all tests. 

8. At the end of all linked tests, the operator (or automated machinery) 
removes the product and Sprint LC is ready to begin the next test. 
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FIGURE 51 
 
The figure above shows a typical occlusion test in which no coupling 
valve is used. In this example, the product has a large enough passage to 
allow rapid pressure loss. 
 
The product is pressurized during fill time, and the pressure is not able to 
rise above the pressure error limit. The test part’s flow path is open to 
atmosphere throughout the test. 
 
Test pressure is set while flowing 
When setting the test pressure a known good part is used rather than 
simply blocking the test port. By flowing through a part the pressure can 
be set at the level expected when the flow path is open.  
 
Fill Time Occlusion Test Pass 
The significant flow through product keeps the test pressure from rising 
and thus is not blocked. 
 
Fill Time Occlusion Test Fail 
If the flow path were to be blocked, the test pressure will rise indicating 
that the flow path is blocked. The test will fail in the fill time because the 
pressure is above the pressure error limit. 
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Flow Testing 
 
Introduction 
 
A flow test continuously supplies air to a product under test and measures 
the amount of air flowing through the product and going to atmosphere. In 
a flow test, Sprint LC uses at least one mass flow sensor to measure the air 
flow, and a pressure transducer to monitor the air pressure. 
 
The flow test can be configured to measure air flow through a product and 
to pass that product if air flow is between a minimum and maximum 
tolerance in a program. Figure 52. Flow tests are often used to check for 
blocked passages in small tubing and other low-flow devices. 
 
Most parameters in a flow test are the same as a pressure decay test with 
three exceptions. (1) A flow test has no stabilization phase. (2) Instead of 
one reject level, a flow test has both minimum and maximum flow 
setpoints. (3) Pressure error is checked only at the end of test time. Figure 
53. 
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Flow Test Parameters 
 
Parameters in a flow test— 
 

 Test Pressure 

 Pressure Error 

 Coupling Time (if external fixtures are used) 

 Fill Time (only required on large products) 

 Test Time 

 Dump (auto, off or time) 

 Max Flow (maximum flow) 

 Min Flow (minimum flow) 

 Next Program 

Protect the Flow Sensor 

Do NOT run a flow test unless product is attached to 
the test port. Without this restriction, the high flow rate 
could damage the flow sensor. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 53 
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Pressure Error in a Flow Test 
 
Pressure error is used to make sure pressure is at the target level to 
perform a flow test. This is necessary because flow rate changes as 
pressure changes. Pressure error in a flow test functions much like 
pressure error in a pressure decay test except pressure error is checked at 
the end of the test phase. Figure 53. 
 
Pressure error is set by entering one pressure number. Sprint LC sets the 
positive and negative pressure error around the nominal test pressure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 54 
 
 
If air pressure at the end of test time is 
below the minimum pressure error 
value, Sprint LC stops the test. If dump 
is active, Sprint LC vents the air to 
atmosphere (Figure 54). In this case, 
Sprint LC displays P ERR in the status 
box on the run display. 
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Flow Test Stabilization 
Stabilize phase is not available in a flow test, so when 
setting up a flow test, make sure the test time is long 
enough for the product to reach a steady flow rate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 55 
 
 
 
If the air pressure at the end of test time is 
above the maximum pressure error value, 
Sprint LC stops the test and if dump is 
active, vents the air to atmosphere (Figure 
55). Sprint LC displays P ERR in the 
status box on the run display. 
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Flow Setpoints 
 
Besides pressure error tolerance, flow testing requires two independent 
setpoints for flow rates— minimum and maximum flow. To pass a flow 
test, the product must be within the pressure tolerance and also within both 
flow setpoints at the end of test time. Figures 52 and 53. 
 
If both the pressure error and flow tolerance are exceeded during a test, 
Sprint LC shows P ERR in the status box because pressure error has 
priority over flow tolerance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 56 

 
If the air flow measured by the mass flow 
sensor is below the minimum setpoint at the 
end of test phase (Figure 56), Sprint LC 
turns on the reject light and shows LOW in 
the status box on the run display.  
 
If dump is active, the dump valve opens and 
pressure is vented to atmosphere. 
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Fill time in a Flow Test 
Use the fill time in a flow test to get the product pressurized 
and flowing properly before taking flow readings. This 
protects the flow sensor from overpressure and provides 
more consistent flow readings. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 57 

 
 

Figure 57 shows the air flow measured 
by the mass flow sensor is above the 
maximum flow setpoint at the end of test 
phase. Sprint LC turns on the reject light 
and shows HIGH in the status box on the 
run display. 
 
If dump is active, the dump valve opens 
and pressure is vented to atmosphere. 

 
 

USER

TIP

       .0         HIGH
    Test Time    Status   

     PROGRAM   1         

 Press.   Tested  Reject 
93 psig       1       1 

               sccm

 Fill Test

Zero

Couple

High Flow Reject

TIME

FL
O

W
 

Min Flow 

Max Flow 

Flow is above Maximum setpoint 
at the end of the test time. 



Page 118 

Leak Test Using Flow 
 
Sprint LC can be used to check for leaks using flow. When setting up this 
kind of test, set the minimum flow rate to zero. The maximum flow setting 
is then set to the maximum flow rate to accept. The exact flow rate 
depends on the product characteristics and specifications. 
 
When to use a flow leak test 
A leak test using flow is often an excellent option when certain conditions 
apply. If your product is small and the acceptable leak rate is relatively 
high, a leak test using flow can be much faster than a pressure decay test. 
This is because a flow test conducted on a small product requires no fill or 
stabilization time. Typical leak tolerances used in flow leak testing are 
roughly 1.0 sccm for small rigid products, and 5.0 sccm or greater for 
larger and more flexible products. 
 
If the acceptable leak rate is relatively small (less than the rates discussed 
above) a pressure decay test is probably your best choice for leak testing. 
Call Uson to discuss your special testing needs. We specialize in helping 
test engineers come up with the very best tests for a wide range of 
products. 
 
When setting the maximum flow setpoint, you’ll need to experiment to 
find the best setting. The maximum flow setting is typically quite high 
above zero to allow for high speed testing—the reason to use a flow leak 
test in the first place. If the maximum flow setting is set too close to zero 
and the time is kept short, a high number of rejects could occur simply due 
to inconsistencies among the products tested. Atmospheric and room 
pressure changes could also cause errors if the maximum setpoint is set 
too close to zero. 

 
Protect the Flow Sensor 
DO NOT run a flow test unless product is attached 
to the test port. Without this restriction, the high 
flow rate could damage the flow sensor. 

! 
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FIGURE 58 
 
In a leak test using flow, there is the option of using fill time (shown in 
Figure 58) or going straight to test phase. Fill time is usually needed for 
large parts that need to fill with air before they start flowing. Small parts 
can often do without fill time because they fill up and start flowing 
immediately. The flow rate is displayed for both during the fill and test 
phases. 
 
 
Figure 58 shows a leak test using flow. 
Because the flow was between the 
minimum and maximum flow setpoints at 
then end of test time, the product passed 
and PASS is displayed in the status box 
on the run display. 
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Programming a Flow Test 
 
Follow these steps to program a flow test— 
 
1. Turn the LOCKOUT keyswitch to program mode. 

Test Parameters is highlighted on the setup menu. 
Press the ENTER/BACK keypad. Use the INCREMENT 
and DECREMENT keypads to select the program 
number to edit. 

 
2. Press NEXT to highlight Test Type. Use the 

INCREMENT keypad to select Flow. 
 
3. Press the NEXT keypad to highlight Test Pressure. Connect a part 

with a known acceptable flow rate, then press the INCREMENT 
keypad once. Now use the pressure regulator knob to adjust the test 
pressure reading. After the reading is set, push the NEXT keypad. 
The highlight bar moves down to Pressure Error. 

 
 Read pages 37 - 39 for more information about setting the test 

pressure. 
 
4. Use the INCREMENT and DECREMENT keypads to set the value for 

pressure error. Pressure error is how much overshoot or undershoot 
is allowed around the test pressure. Pressure error is needed to 
ensure the product reaches the correct pressure before Sprint LC 
takes flow readings. 

 
5. Press the NEXT keypad to highlight Coupling. Use the GoTo 

keypad to enter the pop-up menu and set the values for coupling 
time. If no external fixtures are connected to the coupling port, set 
the coupling time to zero seconds and the setting to OFF. Press the 
BACK Keypad to exit. 
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Programming a Flow Test  
(continued) 
 
6. Press the NEXT keypad to highlight Test Params. Use the GoTo 

keypad to enter the sub-parameter pop-up menu. Fill Time will be 
highlighted. Fill time is the amount of time to give the product to 
fill with air before closing the valves. Small products generally 
require a very short fill time, and larger or flexible products require 
a longer fill time. Use the INCREMENT and DECREMENT keypads to 
set the value for fill time. 

 
7. Press the NEXT keypad to highlight Test Time. Use the INCREMENT 

and DECREMENT keypads to set the value for test time. Test time is 
the period when Sprint LC takes readings to measure air flow. The 
last reading made during test time is used to decide whether the 
test was a pass or fail. 

 
8. Press the NEXT keypad to highlight Dump. Dump can be set to 

Auto, Off or a set time. This opens the valve to atmosphere to vent 
the product. In most flow tests, the product itself is vented to 
atmosphere often making Dump unnecessary and it can be set to 
OFF. However, if pressure remains trapped within the part at the 
end of the test then Dump can be set to ON. Dump is also valuable 
when wanting to evacuate the product between linked tests.  

 
 
 

Setting Test Pressure in a Flow Test 
Set the test pressure for a flow test with the flow 
restrictor (product) connected to the test port. This 
ensures the correct test pressure under real conditions 
and is most important when testing high-flow products 
that create very little pressure resistance. 

USER

TIP
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Programming a Flow Test  
(Continued) 
 
9. Press the NEXT keypad to highlight Max Flow. Maximum flow is 

the high setpoint Sprint LC uses to decide whether the test was a 
pass or fail. Use the INCREMENT and DECREMENT keypads to set the 
value for maximum flow. 

 
10. Press the NEXT keypad to highlight Min Flow. Minimum flow is the 

low setpoint Sprint LC uses to decide whether the test was a pass 
or fail. Use the INCREMENT and DECREMENT keypads to set the 
value for minimum flow. Press BACK to exit back to the main 
parameter menu. The minimum flow cannot be set higher than the 
maximum flow setpoint. 

 
11. Press the NEXT keypad to highlight Next Program. Use the 

INCREMENT and DECREMENT keypads to set the number of the next 
program to link. If not linking to another program, set the next 
program to zero. 

 
12. Press the BACK keypad after all settings are entered and ready. 

After pressing the BACK keypad, Sprint LC returns to the setup 
menu. 
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Flow Sensor Over Pressure Limits 
 
The flow sensor in the Sprint LC can be damaged by too much pressure. 
The Sprint LC automatically monitors the pressure and will stop a flow 
test if the pressure is too high. The below table shows the maximum 
pressure associated with each flow range. 
 

Flow Range Over Pressure Limit 
10 sccm 15 psig Max 
50 sccm 15 psig Max 
200 sccm 15 psig Max 
1,000 sccm 15 psig Max 
5,000 sccm 60 psig Max 
20,000 sccm 60 psig Max 

Status Box Messages 
 

P ERR Pressure was above or below the pressure error 
window at the end of the test time. 

 
HIGH Flow exceeded maximum flow setpoint. 
 
LOW Flow did not reach minimum flow setpoint. 
 
OVER The pressure was above the maximum pressure 

the flow sensor can withstand. 
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Burst Testing 
In burst testing, Sprint LC looks for devices to open to atmosphere at some 
point during pressurization and rapidly drop toward zero pressure. When 
the burst occurs in the correct pressure range and time period, Sprint LC 
gives a pass indication. Figures 60 and 61. Test engineers often use a burst 
test to check pressure relief mechanisms designed to open within a preset 
pressure range. Burst tests are also used to check the friction relief-point 
of hydraulic and pneumatic devices. 
 

Flow Control 

Use the built-in flow control on the back of the tester to set the pressure 
increase, also called ramp rate. Trial and error is needed to adjust the flow 
control to get the best rate of pressure increase. A burst test is built around 
two test conditions: 
 

Peak Pressure (P) 
Peak Pressure is a constantly updated value before the burst. Sprint 
LC uses the peak pressure reading as the starting point to measure 
the event value. After the event the final peak value is compared to 
the minimum and maximum burst setpoints to decide whether the 
product is accepted or rejected. 
 
Event (E) 
Event is the amount of pressure drop from the peak pressure. When 
a burst occurs product opens to atmosphere and the pressure begins 
to rapidly drop to zero pressure.  

 

Event Value (End of Test Trigger) 

Event value is a setpoint entered in the parameters menu. Event value is 
the peak pressure minus the event pressure. In other words, how much the 
pressure drop is needed from a peak pressure to be considered a real burst. 
For example, an event value setting of 0.2 psig means the product must 
drop at least 0.2 psig below the peak pressure to trigger an end of test and 
a pass/fail decision. 
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FIGURE 60 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 61 
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Parameters in a Burst Test 
Burst testing uses some of the same parameters used in pressure decay and 
flow testing, with three major differences. (1) A burst test has only 
coupling and test timers. (2) Pressure error is not used in a burst test. (3) A 
burst test uses a trigger or threshold setting called an event value, which is 
a drop in pressure from a peak pressure reading immediately before the 
product opens to atmosphere. 
 
Parameters to be set in a burst test— 

• Test Pressure 

• Coupling Time 

• Test Time 

• Dump (Auto, Off or time) 

• Max Burst (maximum burst level) 

• Min Burst (minimum burst level) 

• Burst Event (amount of pressure drop to be detected) 

• Next Program 

Min and Max Burst 
Minimum and maximum burst setpoints establish a window in which a 
burst event must take place to be a pass. If the burst occurs below the 
minimum setpoint, the test is stopped and LOW appears in the status box 
on the run display. The fail light turns on. Figure 62. 
 
If pressure goes above the maximum setpoint without the product 
bursting, Sprint LC stops the test and shows HIGH in the status box on 
the run display. Figure 67. The fail light turns on. 
 
If product fails to reach a peak pressure above the maximum burst 
setpoints before the end of the test phase, Sprint LC stops the test and 
shows NO in the status box on the run display. 
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FIGURE 62 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 67 

Test

Zero

Couple

P

E

Burst Test – Low Reject

TIME

P
R

ES
SU

R
E 

Min Burst 

Max Burst 

Burst below minimum 
stops the test and the 
fail light turns on. 

Test

Zero

Couple

Burst Test – High Reject

TIME

P
R

ES
SU

R
E 

Min Burst 

Max Burst 

No event, so test stops 
when pressure exceeds 
maximum set point. Fail 
light turns on. 

Dump 



Page 128 

Programming a Burst Test 
Follow these steps to program a burst test. 

Note: This procedure also applies to creep testing. 
1. Turn the LOCKOUT keyswitch to program mode. Test Parameters 

is highlighted on the setup menu. Press the ENTER/BACK keypad. 
Use the INCREMENT and DECREMENT keypads to select the program 
number under edit. 

2. Press NEXT to highlight Test Type. Use INCREMENT to select Burst. 
3. Press the NEXT keypad to highlight Test Pressure. Block the test 

port with a leak-tight cap, then press the INCREMENT keypad once. 
Now use the pressure regulator knob to adjust the test pressure 
reading. When the reading is set, push the ENTER/BACK keypad. 
This action sets the maximum test pressure possible after ramping, 
even if a burst does not occur. The highlight bar moves down to 
the next parameter. Read page 37 - 39 for more information about 
setting the test pressure. 

4. Press the NEXT keypad to highlight Coupling. Use the GoTo keypad 
to enter the pop-up menu and set the values for coupling time. If 
external fixtures connected to the coupling port are not in use, set 
the coupling time to zero seconds and the setting to OFF. Press the 
BACK keypad to exit. 

5. Press the NEXT keypad to highlight Test Params. Use the GoTo 
keypad to enter the sub-parameter pop-up menu. Fill Time will be 
highlighted. Use the INCREMENT and DECREMENT keypads to set the 
value for the maximum test time. Test time is when Sprint LC 
takes readings to look for peak pressure burst and event. If there is 
no burst within this time, the tester will stop and fail the part as a 
no burst. 

6. Press the NEXT keypad to highlight Dump. Dump can be set to 
Auto, Off, or a set time. This opens the dump valve to atmosphere 
to vent the product between tests. In most burst tests, the product 
itself is vented to atmosphere upon rupture, often making Dump 
unnecessary and can be set to Off. However, if creep testing and 
pressure remains trapped within the part at the end of the test, then 
dump can be set to Auto or a time. Dump is also valuable to 
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evacuate the product between linked tests or when the pressures 
are high enough to cause possible injury to operators who unload 
the product by hand. 

7. Press the NEXT keypad to highlight Max Burst. Maximum burst is 
the high setpoint Sprint LC uses to decide whether the test was a 
pass or fail. Use the INCREMENT and DECREMENT keypads to set the 
value for maximum burst pressure. 

8. Press the NEXT keypad to highlight Min Burst. Minimum burst is 
the low setpoint Sprint LC uses to decide whether the test was a 
pass or fail. Use the INCREMENT and DECREMENT keypads to set the 
value for the minimum burst pressure. The minimum burst 
pressure cannot be set higher than the maximum burst pressure 
setpoint. 

9. Press the NEXT keypad to highlight Burst Event. Burst event is the 
minimum pressure drop the product must cause from the peak 
pressure value to have Sprint LC determine that a burst occurred. 

10. Press the ENTER/BACK keypad to highlight Next Program. Use the 
INCREMENT and DECREMENT keypads to set the number of the next 
program to link. If not linking to another program, set the next 
program to zero. 

11. Press the ENTER/BACK keypad when everything is set up and ready. 
After pressing ENTER/BACK, Sprint LC returns to the setup menu. 

12. Turn the LOCKOUT keyswitch to run position, attach a product to 
the test port, then start the burst test. Adjust the flow control on the 
back panel to set the ramp rate. The pressure should increase 
slowly enough for Sprint LC to catch the burst even before test 
time ends, yet not so slowly that throughput is affected. 

 
 
 
 
 
 
 
 
 

Status Box Messages 
 

HIGH Pressure exceeded maximum burst setpoint. 
 
LOW Peak pressure below minimum burst setpoint. 
 
NO No burst during test time. 
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Creep Testing 
A subset of burst testing is creep testing. Use the burst parameters menu 
(test type Burst) to setup a creep test. A creep test is often used to test 
products such as blister packages that need to hold a certain amount of air 
pressure without failing, although the package may increase in size or 
creep up during the test. Program a creep test using a burst program. There 
is no creep parameters menu. 
 
The only difference between a standard burst test and a creep test is that in 
a creep test the minimum and maximum burst setpoints are set to the same 
value. Figure 68. 
 
Setting minimum and maximum setpoint to the same pressure causes 
Sprint LC to pass product reaching the min/max pressure setting. Products 
not reaching the min/max setpoint in the allowed test time are rejected. 
Figure 69. Products opening to atmosphere (bursting) before reaching the 
min/max setpoint are also rejected. Figure 70. 
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Use the procedure on page 128-129 called Programming a Burst Test to 
enter values for a creep test. Everything is set the same way as a burst test 
except that that the min and max setpoints are set to the same pressure 
value. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 69 
 

 
 

Figure 69 shows what would happen if the 
product did not reach the min/max pressure 
setpoint in the allowed time during a creep 
test. This failure could have been caused by 
an incorrect setting on the regulator or flow 
control. Or the product could be leaking. If 
the pressure does not reach the min/max 
setpoint before the test time ends, NO is 
indicated in the status box on the run display. 
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Creep Test—Continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 70 
 
 
 

 
Figure 70 shows what would happen if 
the product failed before reaching the 
min/max setpoint and before the test time 
ran out. In this case, the product did not 
withstand the slow pressure increase and 
opened to atmosphere. LOW is indicated 
in the status box on the run display. 
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Settings 
 
Suggestions  
 
If the product has never been analyzed with a microprocessor-controlled 
tester such as a Sprint LC, it may be surprising to learn what is happening 
in the product during a pressure or flow test; things that are not apparent 
on low-resolution equipment or in bubble tests. It is often surprising, for 
example, to see how part expansion and contraction and other variables 
affect a test. For this reason, running actual product through the Sprint LC 
is important. 
 
To begin, set all timers at fairly long times (10 to 15 seconds). This makes 
it possible to monitor what is happening during tests. Extra-long times 
allow studying the main digital readout, bar graph, and info box values on 
the run display. Having developed an understanding of what is happening 
with the product during a test, it becomes possible to begin adjusting the 
pressure values and setpoints to catch the rejects. Continue experimenting 
and then reduce the timers to get the fastest possible test while still 
catching rejects. 
 
Uson encourages the establishment of realistic test parameters. Realistic, 
means that the parameters used to test the product are nearest to the level 
at which the product is used in real applications. Over-testing products is 
an easy trap to get caught in when the calculator approach is adopted—
developing parameters strictly on paper. This rarely works because of the 
many hidden variables affecting product testing. 
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Engineering Section 
 
Contents: 
 

• Calibration Setup 

• Pressure Calibration 

• Flow Calibration 

• Engineering Data and Physical Laws 

 
Attaching Sprint LC to a fixed surface 
 
Uson recommends using the feet attaching threads when mounting Sprint 
LC to a surface or machine. The Sprint LC base has four #6 by 32 
attachment points. The rubber feet are typically left on to act as a cushion. 
 
 
 
 
 
 
 
 
               
 
 
 
 
 

Calibration 

The Sprint LC uses firmware calibration. 
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Calibration: Get Ready 
The correct equipment is needed to calibrate Sprint LC. Accurate 
calibration standards are necessary to proceed with calibration. Read the 
complete specifications of the calibration standard intended for use to 
ensure the standard is adequate for the task. 

All calibration adjustments are handled through the firmware. No 
potentiometers, dip switches, or other electrical components need to be 
adjusted to calibrate the Sprint LC. 

Exercise Caution 
Once entering the calibration menus, the potential exists to negatively 
influence tester accuracy. Calibration requires the right tools and 
knowledge to do the job. Do not attempt a calibration until this section of 
the guide is studied and the consequences of starting a calibration are 
understood. 

If Sprint LC is not due for a scheduled calibration, but it appears to have 
an accuracy problem, check all other possibilities and consult with Uson 
before starting a calibration. For example: - Verify or compare against a 
standard first before changing calibration data. - Make sure the tester or 
test fixtures do not leak. 

Standards 
Calibration standards must have the necessary range, accuracy, stability, 
and repeatability to calibrate Sprint LC. Check the specifications of your 
Sprint LC to make sure calibration standards have at least twice the 
accuracy as that required by your particular Sprint LC. 

Connections 
To calibrate Sprint LC, air connections between Sprint LC and the 
calibration standards must be leak-tight, direct, and as short as possible. 
Leaks and flexing connections can cause calibration errors. 
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Multi-Channel Pressure Calibration  
 
Multi-Channel Sprint LCs are available with 2-4 test ports. They come in 
either sequential (tests one port at a time) or concurrent (tests all ports at 
the same time) models. Multi-channel calibration works much the same as 
in a single channel Sprint LC. There are only a few special features and 
differences that are noted here. Other than these differences, follow the 
same procedures starting on page 138. 
 
Single and Sequential Calibration 
 
Sequential Sprint LCs have up to four ports but only have one pressure 
transducer. They may also have a flow transducer. The calibration menu 
looks and functions the same as in a single channel Sprint LC. 
 
The calibration port in a sequential tester is port 1. When performing a 
pressure calibration, air is sent out of the Sprint LC to supply a calibrated 
standard for comparison to the sensor reading on the Sprint LC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 73 
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     Pressure Calibration

              Reading

 Sensor         1.002  psig

 Target         1.000  psig
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Concurrent Calibration 
 
Concurrent Sprint LCs have up to four test ports and have one pressure 
transducer for each channel (or test port). Concurrent testers are not 
available with flow sensors. The pressure calibration menu looks similar 
but displays a reading for all sensors at the same time. In a multiple-
channel concurrent tester, the sensors will be listed from Sensor 1 to 
Sensor 4 depending on the number of sensors installed. 
 
Concurrent Calibration Ports 
Any of the test ports may be used for calibration as long as the remaining 
test ports are capped and leak tight. Air is sent out of the Sprint LC to 
supply a calibrated standard for comparison to the Sprint LC, same as in a 
single channel Sprint LC. The difference here is all ports will be supplied 
with air pressure. 
 
Setting Concurrent Calibration Points  
The concurrent calibration menu allows all pressure sensors to be 
calibrated at the same time. Each transducer does have an individual 
reading as shown below. However, when the zero point for one is set it is 
the zero setting for all. The same is true for the rest of the calibration 
points. For example, when 10 psig is stored, values are stored for each 
sensor, Sensor 1 to Sensor 4, depending on the number of sensors 
installed. 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 74 

 Back                  Inc  Dec 

     Pressure Calibration

              Reading

 Sensor 1       1.002  psig
 Sensor 2       1.004  psig
 Sensor 3       1.001  psig
 Sensor 4       1.005  psig
 Target         1.000  psig
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Calibration Access 
 
Procedure  
1. Turn the LOCKOUT keyswitch to program position. The startup menu 

is displayed. 

2. Press the NEXT keypad to highlight the calibration option. 

3. Press the ENTER/BACK keypad to select calibration. A flashing warning 
message will appear as shown in Figure 75. 

Flashing Access Warning 
 
The warning encountered when reaching the first calibration selection 
menu flashes until the operator takes one of two possible actions— 
 
Stop and Leave Calibration 
To quit proceeding with calibration, exit by pressing the ENTER/BACK 
keypad when the Exit Calibration line is highlighted. Sprint LC defaults to 
the Exit Calibration line. 
 
Proceed with Calibration 
To proceed with calibration, use the NEXT keypad to select the Enter 
Calibration line, then press the ENTER/BACK  keypad. After the ENTER/BACK 
keypad is pressed, Sprint LC displays the menu in Figure 76. 
 
 
 

Verify First 
If calibration is within tolerances there is no 
need re-set the calibration. The calibration 
tolerances can be found on the calibration 
report that was shipped with the Sprint LC. 

USER

TIP
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Calibration Warning Message 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 75 

 
Calibration / Verify Menu  

 
 
 

 
(“Flow Calibration” will 

not be present in testers 
without flow sensors.) 

 
 
 
 
 
 
 
 

FIGURE 76 
 

 Enter  Prev  Next

      EXIT  CALIBRATION

      ENTER CALIBRATION

 STOP - WARNING YOR ARE ABOUT
    TO CHANGE CALIBRATION

   Revision Level: 3.XX
  Serial Number: 12345-1S

 Enter  Prev  Next

     Exit

     Pressure Calibration

     Flow Calibration

     Time Verification
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FIGURE 77 

 Enter  Prev   Next  Help

      SPRINT LC  SET-UP       

       Test Parameters        

            Units             

         Calibration          

         Serial Port          

 Enter  Prev  Next

      EXIT  CALIBRATION

      ENTER CALIBRATION

 STOP - WARNING YOR ARE ABOUT
    TO CHANGE CALIBRATION

   Revision Level: 3.XX
  Serial Number: 12345-1S

 Enter  Prev  Next

     Exit

     Pressure Calibration

     Flow Calibration

     Time Verification

 Back                Inc   Dec 

     Pressure Calibration

              Reading

 Sensor          .002  psig

 Target          .000  psig
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Pressure Calibration 
Setup 
Sprint LC uses a lookup table to establish pressure transducer 
linearization. It is necessary to set the zero point and multiple pressure 
points along the range of the particular tester. The exact pressure 
calibration points in the scale are entered at the factory into the calibration 
menus. 

When performing a pressure calibration, air is sent out of the Sprint LC to 
supply a calibrated external standard for comparison to the Sprint LC. 

First use the INCREMENT and DECREMENT keypads to select the target 
pressure. Target increments are typically in ten or more steps, depending 
on the range of the installed sensors. 

Adjust the regulator on the back of the Sprint LC until the target number 
very closely matches the external pressure standard. 

When the external standard closely matches the target number, then store 
the calibration data point. 
Store Calibration Data Points 

It is necessary to press and hold the START switch, and then press the 
BACK keypad to store a new calibration setting. Both the START and the 
oval BACK keypad must be active at the same time to store a new data 
point. 

Storing calibration data points operates the same way for pressure & flow 
calibrations. 
 

Valve Heat 

Do not leave the tester in calibration mode. During 
calibration the valves are held active. Allowing the 
tester to remain in calibration mode too long will 
allow the valves to create unwanted heat that can 
adversely affect the calibration.  

! 
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Pressure Calibration Example 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 78 
 
 
 Target value on  Sprint LC Readout on external 
 calibration menu pressure standard 
 
 0.00 0.000 
 5.00 5.000 
 10.00 10.000 
 15.00 15.000 
 
Adjust the pressure regulator on Sprint LC to make the pressure standard 
match the target value on the calibration menu. 
 
 

Backward Calibration 

A common mistake is to match the pressure 
(accept the calibration pressure) by watching the 
“reading” value on Sprint LC. Instead, match the 
pressure from the pressure standard to the target 
number offered on the Sprint LC. 

Match

! 

Uson

SPRINT LC
1

2

Sprint LC 

Pressure 
Standard 
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Pressure Calibration 
Procedure 
Access the flow calibration menu as shown in Figure 77 on page 140 

1. The zero is set first, so ensure the air supply going to Sprint LC is 
disconnected and the pressure regulator knob is adjusted fully out 
(off). Press the DECREMENT keypad so the target value on the 
calibration menu reads 0.00. 

2. The reading value on the calibration menu should display a value 
close to zero. The calibration standard connected to the Sprint LC 
should also read zero. If not, make sure all air connections are 
correct. 

3. Press and hold the white START switch while momentarily 
pressing the ENTER/BACK keypad. The reading value on the 
calibration menu should now read 0.00.  

4. Connect air pressure to the air input connector on the rear of the 
tester. Press the INCREMENT keypad once to advance the target to 
the next setpoint (5.00 psig in our example) 

5. Now, slowly adjust the pressure regulator. Watch the readout on 
the pressure standard. (For the remainder of this procedure, 
ignore the value called reading on the calibration menu unless 
wanting to record the value as-found data). When the pressure 
standard reads the target value, press and hold the white START 
switch while momentarily pressing the ENTER/BACK keypad, to 
accept this as a calibration number. 

6. Repeat step 5 for each target value programmed into the Sprint LC 
until the maximum range is calibrated. 

7. The final step in the procedure is to verify that zero point has not 
moved. Remove pressure from the air input, and turn the regulator 
fully counterclockwise. If the zero reading is not within 25% of 
tolerance then the calibration may need to be repeated.  

Exit Calibration and allow the tester to sit for 15 minutes before 
repeating the calibration. This will allow the valves to cool before 
proceeding. 
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FIGURE 79 

 Enter  Prev   Next  Help

      SPRINT LC  SET-UP       

       Test Parameters        

            Units             

         Calibration          

         Serial Port          

 Enter  Prev  Next

      EXIT  CALIBRATION

      ENTER CALIBRATION

 STOP - WARNING YOR ARE ABOUT
    TO CHANGE CALIBRATION

   Revision Level: 3.XX
  Serial Number: 12345-1S

 Enter  Prev  Next

     Exit

     Pressure Calibration

     Flow Calibration

     Time Verification

 Back   Reg+   Reg-   Inc  Dec 

      Flow Calibration

              Reading

 Flow Sensor    10.02  sccm

 Target         10.00  sccm

 Pressure       1.523  psig
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Flow Calibration 
Setup 
Sprint LC uses a lookup table to establish flow transducer linearization. 
The zero point and multiple flow points along the range of the particular 
tester will be set. The exact flow calibration points in the scale are entered 
at the factory into the calibration menus. 

By increasing the pressure to a flow master, the flow rates advance to the 
various target points in the range to be calibrated. 

First use the INCREMENT and DECREMENT keypads to select the target flow. 
Target increments are typically in ten or more steps, depending on the 
range of the installed sensor. 

Flow Meter or Flow Master? 
There are two methods for calibrating flow. Use either a calibrated flow 
meter or a calibrated flow master (or set of several masters). Both methods 
are represented in the figure on the following page. 
Flow Meter 

A flow meter is able to read and display a flow rate. A flow restrictor is 
needed to limit the flow rate. By adjusting the restrictor and/or the 
pressure it is possible to produce the target flow rates. 
Flow Master 

A calibrated flow master is a calibrated orifice that produces a known flow 
rate at a specified pressure. By adjusting the pressure to the specified 
value the restrictor will produce a target flow rate. One Master may be 
calibrated at multiple pressure/flow values. 

Store Calibration Data Points 
Adjust the flow rate (pressure regulator or flow restrictor) until the 
external flow standard very closely matches the target number. 

When the external standard closely matches the target number, store the 
calibration data point. See Store Calibration Data Points on page 141. 
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! 

Flow Calibration Setup 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

FIGURE 80 
 
Caution 

 
Uson uses highly specialized instruments to calibrate the mass flow 
transducer. If the proper instruments with the necessary accuracy 
are not available, return the Sprint LC to Uson for recalibration when 
needed. 

Uson

SPRINT LC
1

2

Sprint LC 

Flow Restrictor 

Flow Meter 

Uson

SPRINT LC
1

2

Sprint LC 

Flow Master 

Pressure 
Standard 
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Over Pressure Warning 

The Flow Calibration menu will indicate an overpressure condition if the 
maximum pressure allowed for the flow sensor is exceeded. The word 
OVER will be displayed in the place of a pressure reading on the Pressure 
line. 

If pressure is over the maximum allowed for the flow sensor when first 
entering calibration, Sprint LC does not open the flow valves (to prevent 
sensor damage) and displays OVER in place of a pressure reading on the 
Pressure line at the bottom of the menu.  
 
 
 
 
 
 
 

Flow calibration menu 
showing over pressure 
condition 

 
 
 
 

FIGURE 81 
 
Flow Sensor Over Pressure Limits 
 

Flow Range Over Pressure Limit 
10 sccm 15 psig Max 
50 sccm 15 psig Max 
200 sccm 15 psig Max 
1,000 sccm 15 psig Max 
5,000 sccm 60 psig Max 
20,000 sccm 60 psig Max 

  

 Back   Reg+   Reg-    Inc   Dec 

      Flow Calibration

              Reading

 Flow Sensor    10.02  sccm

 Target         10.00  sccm

 Pressure        OVER  psig
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Flow Calibration Example 
Using Flow Meter 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 82 

Figure 82 shows the setup for a flow calibration with a flow meter. The 
flow standard (meter) is connected downstream from a flow restricting 
device. Connections must be kept as short and direct as possible to get the 
best accuracy. 

In this arrangement, the pressure regulator is adjusted to supply flow to the 
flow restrictor and the flow standard with the correct pressure.  

The advantage of this calibration setup is the elimination of the pressure-
to-flow chart required when using a certified restrictor (flow linearizer). 
The restrictor used in Figure 82 can be any restrictor that provides enough 
restriction to generate flow in the range to be calibrated. Variable flow 
control devices can be used if they can reduce the air flow to the required 
target flow rates and if they have the stability to ensure adequate 
repeatability. 

Uson

SPRINT LC
1

2

Sprint LC 

Flow Restrictor 

Flow Meter 
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Flow Calibration 
Using a Flow Measuring Meter 
In this procedure, use an electronic flow measuring meter as the flow 
standard. These standards may have a separate flow transducer that 
connects to the main readout and power supply. 

Access the flow calibration menu as shown in Figure 79 on page 144. 

1. Set the flow zero point first. Disconnect the air supply and turn the 
pressure regulator knob fully out (off). Block the test port to be 
sure there is no flow. Press the DECREMENT keypad so the Target 
value on the calibration menu reads zero. 

2. The flow Reading on the calibration menu should display a value 
close to zero. The flow calibration standard connected to the Sprint 
LC should also read zero. If not, make sure your setup is correct. 

3. Press and hold the white START switch while momentarily 
pressing the ENTER/BACK keypad. The flow reading on Sprint LC 
should now read .00.  

4. Connect air pressure to the air input connector on the rear of the 
tester. Connect the flow measuring meter and the flow restricting 
device to the test port. Figure 81. 

5. Slowly adjust the pressure regulator. When the flow standard 
reading matches the target value, press and hold the white START 
switch while momentarily pressing the ENTER/BACK keypad to 
accept this as a calibration number. 

6. Repeat step 5 for each Target value programmed into your Sprint 
LC until the maximum range is calibrated. 

7. The last step is to re-check zero. Remove pressure and block the 
test port. If the zero reading is not within 25% of tolerance then the 
calibration may need to be repeated.  

Exit Calibration and allow the tester to sit for 15 minutes before 
repeating the calibration. This will allow the valves to cool before 
proceeding. 
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Certified Restrictor Used as Flow Master 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 83 
 
 
A certified restrictor can be used to check the accuracy of the flow 
transducer. A certified flow master calibrated to flow at multiple pressures 
is called a flow linearizer. Obtain flow linearizers in the specific range of 
the tester from Uson. These devices are shipped with a pressure-to-flow 
chart and a certificate of accuracy. 
 
Read the pressure standard when setting the pressure to produce the air 
flow as specified in the pressure-to-flow chart. Always use the more 
accurate standard to measure the pressure when using a flow linearizer. 
 
If there is no access to a flow linearizer, use individual fixed restrictors. 
These are often used when calibrating Sprint LC at a single flow point. A 
single flow point calibration is sometimes acceptable when Sprint LC is 
used at just one flow rate or for a simple verification. 

Uson

SPRINT LC
1

2

Sprint LC 

Flow Master 

Pressure 
Standard 
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Flow Calibration 
Using Certified Flow Master 
In this procedure, use a fixed restrictor, or flow linearizer, having known 
(certified) flow rates at various pressures. 

Access the flow calibration menu as shown in Figure 79 on page 144. 

1. The flow zero point is set first, so ensure the air supply to Sprint 
LC is disconnected and the pressure regulator knob is adjusted 
fully out (off). Block the test port to be sure there is no flow. Now 
press the DECREMENT  keypad so the Target value on the 
calibration menu reads 0.00. 

2. The flow reading value on the calibration menu should display a 
value close to zero. Press and hold the white START switch while 
momentarily pressing the ENTER/BACK  keypad. The flow reading 
on the calibration menu should now read 0.00. 

3. Connect air pressure to the air input connector on the rear of the 
tester. Connect the flow master device to the test port. Figure 83. 

4. Now, slowly adjust the pressure regulator. Watch the readout on 
the pressure standard. When the pressure standard is at the right 
pressure to generate the target flow through the restrictor, press 
and hold the white START switch while momentarily pressing the 
ENTER/BACK  keypad to accept this as a calibration number. 

5. Repeat step 4 for each target value programmed into your Sprint 
LC until the maximum range is calibrated. 

6. The last step is to re-check zero. Remove pressure and block the 
test port. If the zero reading is not within 25% of tolerance then the 
calibration may need to be repeated. Exit Calibration and allow the 
tester to sit for 15 minutes before repeating the calibration. This 
will allow the valves to cool before proceeding. 
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Time Verification 
 
The timer verification menu is used to check the accuracy of the internal 
time base. No adjustment is possible as this is a check to ensure Sprint LC 
agrees with a calibrated time standard. Use the INCREMENT and 
DECREMENT keypads to set the target value. Maximum target value is 30 
seconds. The reading counts down in tenths of a second from the target 
setting. Observe the measuring standard (such as a frequency counter), and 
compare the standard to the target output. Timer repeatability is better than 
plus or minus 0.01 second in 30 seconds. The time base is derived from a 
crystal oscillator controlled by the main microprocessor. 
 
 
 

Time Verification Menu 
 
 
 
 

FIGURE 84 
 

 
The BNC connector on the rear of the Sprint supplies  
a TTL signal, approximately 5VDC on and 0 VDC off. 
Center is signal and collar is ground. 

 
 

If the target time is set for 8 seconds, for example, Sprint LC alternates the 
timer verification voltage between 8 seconds on and 8 seconds off. 
 
 

 
 
 

 
 FIGURE 85 

 Back                  Inc   Dec 

      Time Verification

              Reading

 Timer             .9  sec.

 Target           1.0  sec.

TIMER

High Voltage 
Low Voltage 

8 Sec 8 Sec 
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Engineering Data 
Converting pressure to flow rate. 

The leak rate can be determined in flow units (cubic centimeters per 
minute) based on the pressures (P-1 less P-2) measured by Sprint LC. In a 
pressure decay test, Sprint LC holds the pressure drop on the main digital 
readout: large numerals in the center of the LCD. The pressure drop is the 
delta pressure (ΔP) in the formula. 

Delta time (Δt) is the test timer value set in the pressure decay program 
(provided the test passes). Because this timer is set in seconds, merely 
divide by 60 to get the delta time in minutes. 

Volume is the part volume plus the internal test circuit (generally between 
5.0 cubic centimeters and 15.0 cubic centimeters depending on model) 
plus the volume of connections between the test port and the product. The 
total volume (for our example) must be in cubic centimeters. 

Atmosphere is the barometric pressure in pounds per square inch (roughly 
14.7 psi at sea level). This number changes with weather conditions. 
 
 

  
ΔP Volume 

Leak Rate   =
Δt atm 

   
 

 
psig 

cubic 
centimeters

 
cc/m =

minutes psi  

 

*
*

*

* 
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Laws 
 
We present here an abbreviated history and overview of fundamental 
Laws dealing with pressure and flow measurement. 
 
 
Pressure 
 
In physics, pressure is a force measured in terms of its distribution over an 
area of an opposing force. This is expressed as force (F) divided by unit 
area (A) of the surface area to which the force is applied. Air pressure 
most commonly refers to a force exerted uniformly in all directions. Force 
X Area = pressure. 
 
Absolute pressure is pressure measured with respect to zero pressure (a 
very high vacuum) 
 
Gauge pressure is pressure measured with respect to surrounding air 
pressure (the pressure exerted by the weight of the atmosphere). 
 
Barometric pressure is the surrounding pressure caused by the 
atmosphere. At average sea level, barometric pressure is about 14.7 
pounds per square inch, or 29.9 inches of mercury. This is equivalent to 
101.3 Kilopascals. 
 
Negative Pressure (Vacuum)  
A vacuum can be defined as a volume of space that contains no matter. 
For practical purposes, this means a volume where as much matter as 
possible has been removed. A perfect vacuum does not exist even in the 
depths of space. Any given volume will probably contain one or more 
particles of matter or one or more units of energy, which is the equivalent 
of matter (relativity). Even a vacuum with no measurable energy level is 
only a “virtual” vacuum. 
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Air Composition 
Our atmosphere is composed almost entirely of oxygen and nitrogen in 
their diatomic forms (two atoms bound together by chemical forces). 
Diatomic nitrogen makes up about 78% of the total molecules in the 
atmosphere. Diatomic oxygen represents nearly 21%. The inert noble gas, 
argon, accounts for about 0.9%, and the remaining 0.1% is composed of 
many trace gases, the most significant being carbon dioxide and water 
vapor. Carbon dioxide makes up only 325 parts per million of the 
atmosphere by volume. Water vapor is present in highly variable 
quantities ranging from 0 to 4% by volume. 
 
Air Density 
If the atmosphere were like water and incompressible, pressure would 
decrease uniformly while ascending. In reality, the atmosphere is 
compressible and density (mass per unit volume) is proportional to 
pressure. This relationship, called Boyle’s Law, implies that density 
decreases with height in the atmosphere: As height increases, less mass 
remains above a given point; therefore less pressure is exerted. At sea 
level, the density of air is about 1 kg per cubic meter (8 oz per cubic foot). 
Both pressure and density decrease by about a factor of 10 for every 16 
km (10 miles) increase in altitude. 

Density does not depend solely on pressure. For a given pressure, density 
is inversely proportional to temperature. This relationship, known as 
Charles’ Law, implies that the depth of an air column bounded by two 
constant-pressure surfaces will increase as the temperatures in the column 
decreases. 

Density varies mostly with pressure over large vertical distances; at 
constant height, pressure variation with temperature becomes important. In 
the low atmosphere, air is heavy, with a stable mass of roughly one 
kilogram per cubic meter (1 oz/cubic foot). A room of 500 cubic meters 
(650 cubic yards) thus contains 0.05 metric ton of air. At an altitude of 3 
km (2 miles), however, density is 30% less than at sea level. 

This difference in air density can cause variations in flow readings from 
one location to another when elevations are quite different and no 
corrections are made. 
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Fluids vs. Solids 
The distinguishing feature of a fluid (gas or liquid), in contrast to a solid, 
is how easily the fluid can be deformed. If a shearing force, even a very 
small force, is applied to a fluid, the fluid will move and continue to move 
as long as the shear acts on it. For example, the force of gravity causes 
water poured from a cup to flow. Water continues to flow as long as the 
cup is tilted. If the cup is turned back up, the flow stops because the 
gravitational force is then exactly balanced by force of the cup wall. 

Gas vs. Liquid 
Unlike liquids, gases cannot be poured from one open container into 
another, but they deform under shear stress just the same. Because shear 
stresses result from relative motion, stresses are equivalent whether the 
fluid flows past a stationary object or the object moves through the fluid. 

Although a fluid can deform easily under an applied force, the fluid’s 
viscosity creates resistance to this force. The viscosity of gases, which is 
much less than that of liquids, increases slightly as the temperature 
increases, whereas that of liquids decreases when the temperature 
increases. Fluid mechanics is mostly concerned with Newtonian fluids, or 
those in which stress, viscosity, and rate of strain are linearly related. 

Pressure and Density 
Pressure and density are considered mechanical properties of the fluid, 
although they are also thermodynamic properties related to the 
temperature and entropy of the fluid. For a small change in pressure, the 
density of a gas is essentially unaffected. For this reason, gas and all 
liquids can be considered incompressible. If density changes are 
significant in flow problems, however, then the flow must be considered 
compressible. Compressibility affects results when the speed of the flow 
approaches the speed of sound. 
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Fluid Flow—Real Fluids 
Equations concerning the flow of real fluids are complex. In turbulent 
flow, the equations are not completely known. Laminar flow is described 
by the Navier-Stokes equations, for which answers can be derived only in 
simple cases. Only by using large computers can answers be derived in 
more complex flow situations. Experimentation is still important for fully 
correlating theory with actual flow. 

Laminar vs. Turbulent Flow 
When flow velocity increases, the flow becomes unstable, and changes 
from laminar to turbulent flow. In turbulent flow, gas particles start 
moving in highly irregular and difficult-to-predict paths. Eddies form and 
transfer momentum over distances varying from a few millimeters, as in 
controlled laboratory experiments, to several meters, as in a large room or 
other structure. Equations for turbulent flow are more complex than the 
formulas for laminar flow. For most answers, they require empirical 
relations derived from controlled experiments. 

Whether a flow is laminar or turbulent generally can be determined by 
calculating the Reynolds number (Re) of the flow. The Reynolds number 
is the product of the density (designated by the Greek lower-case letter rho 
{ρ}), a characteristic length L, and a characteristic velocity v, all divided 
by the coefficient of viscosity (designated by the Greek lower-case letter 
mu {μ}):  Re = (ρ)LV/μ 

Reynolds Number (Re) 

The Reynolds number is dimensionless—a pure number. As long as Re is 
small, the flow remains laminar. When the Reynolds number becomes 
greater than a critical value, the flow becomes turbulent. With rho, L, and 
mu constant, Re varies simply as velocity changes. For flow in smooth 
round pipes, critical value is about 2,000, with L equal to the diameter of 
the pipe. 
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Pascal’s Law 
In 1653, Blaise Pascal came up with the idea that in a fluid at rest, the 
pressure on any surface exerts a force perpendicular to the surface and 
independent of the direction or orientation of the surface. Any added 
pressure applied to the fluid is transmitted equally to every point in the 
fluid. Pascal used his idea to invent the hydraulic press. Pascal’s principle 
is often used in devices that multiply an applied force and transmit it to a 
point of application. Examples include the hydraulic jack, and the 
pneumatic cylinder. 

Gas Laws 
The actions of gases under varying conditions of temperature, pressure, 
and volume can be described and predicted by a set of equations, or gas 
Laws. These Laws were determined by measurements of actual gases and 
are valid for all substances in a gaseous state. 

Measurements on gases were first published by Robert Boyle in 1660. He 
figured out that if an enclosed amount of gas is compressed until it is half 
its original volume while the temperature is kept constant, the pressure 
will be doubled. Quantitatively, Boyle’s Law is: PV = Constant, where 
the value of the constant depends on the temperature and the amount of 
gas present. 

Relationships between the temperature of the gas and its volume while 
keeping the pressure unchanged were studied by Jacques Charles. He saw 
a steady increase in the volume as the temperature went up, finding that 
for every degree Celsius rise in temperature, the gas volume increase by 
1/273 of its volume at zero degrees C. 
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Charles’s Law and Kelvin Temperature 
Charles’s observations led to the absolute (Kelvin) temperature scale, 
since the gas, according to the equation, would have zero volume at –273 
degrees C. The absolute temperature scale was defined by Kelvin so that 
absolute temperature equals negative 273 degrees C and each absolute 
degree is the same size as a Celsius degree. The modern value for absolute 
zero is –273.15 degrees C. This temperature scale allows Charles’s Law to 
be written V/T = Constant, where V is the volume of the gas, T is the 
temperature on the absolute scale, and the constant depends on the 
pressure and the amount of gas present. 

In 1802, Joseph Gay-Lussac played around with the relationship between 
pressure and temperature and came up with an equation a lot like 
Charles’s Law: P/T = Constant. 

Generalized Gas Law 
We can combine Boyle’s, Charles’s, and Gay-Lussac’s Laws to express 
this generalized gas Law: PV/T = Constant, where the value of the 
constant depends on the amount of gas present and t is the absolute (or 
Kelvin) temperature. 

Ideal Gas Law 
The Ideal Gas Law can be written in a slightly different manner from the 
Generalized Gas Law: PV/T = nR, or PV = nRT. When written this way, 
it is called the Ideal-Gas Law. R is the gas constant, and n is the number of 
moles of gas. The gas constant can be examined experimentally as R = 
0.082 liter atm/Kelvin moles. Knowing R, the fourth variable can be 
evaluated if any three are known. 

The gas Laws are valid for most gases at moderate temperatures and 
pressures. At low temperatures and high pressures, gases deviate from the 
above Laws because the molecules are moving slowly at low temperatures 
and they are closer together on the average at higher pressures. 
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Ideal vs. Real Gas 
Gases are typified as ideal or real. The ideal gas follows certain gas Laws 
exactly, whereas a real gas closely follows these Laws only at low density. 
Ideal behavior can be ascribed to a real gas if its molecules are separated 
by very large distances, so that intermolecular attraction is negligible. 

Adiabatic Process 
(ad-ee-uh-bat-ik) 

Adiabatic compression and expansion are thermodynamic processes in 
which the pressure of a gas is increased or decreased without any 
exchange of heat energy with the surroundings. Any process that occurs 
without heat transfer is called an adiabatic process. 

The adiabatic compression or expansion of a gas can occur if the gas is 
insulated from its surroundings or if the process takes place quickly 
enough to prevent any significant heat transfer. This is essentially the case 
in a number of important devices, including air compressors.  

An adiabatic expansion is usually accompanied by a decrease in the gas 
temperature. This can be observed in a common aerosol can, which 
becomes cold after some compressed gas is released. The reason for the 
temperature drop is that the gas is released too quickly to absorb any 
significant heat energy from its surroundings. Work performed in 
expanding the released gas drains some internal energy of the gas still in 
the can, making it colder. After the can metal becomes cold, however, the 
process is no longer adiabatic.  

In a similar fashion, adiabatic compression usually increases the 
temperature of a gas, since work is done on the system by the 
surroundings. For example, when air is pumped into an automobile tire, 
the air temperature rises as a result of adiabatic compression. 



Appendix A 
Electronic Regulator 
The Sprint LC tester described in this Appendix can control pressure with 
an automatic programmable air regulator. The electronic regulator 
replaces the manual regulator and the adjustment knob for the manual air 
regulator is removed from the rear panel of the Sprint LC. Test pressure is 
set using the setup parameters menu and the front keypads. The electronic 
regulator is used to establish test pressures in pressure decay and flow tests 
and can be used to establish the ramp rate in burst tests. 

Advantages of the Electronic Regulator: 

 Establish a variety of test pressures. Different test pressures can 
be assigned to each of the stored programs and then multiple 
programs can be linked to form one continuous series of tests 
each with a unique test pressure. 

 Ramping pressures, for burst testing, can be established and 
assigned to any of the stored programs. 

 Operators simply select the test program and need not adjust 
the test pressure. 

Requirements of the Electronic Regulator: 

 The incoming pressure must be kept at a consistent pressure to 
keep the electronic regulator calibration accurate. 

 Rather than being preset, the regulator starts at zero each time 
and will seek to reach test pressure (a minimum of 2 seconds is 
recommended). 

 In a flow test, fill time must be used to allow the electronic 
regulator to seek and reach test pressure. 
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Regulator Operation 
 
To set the test pressure, first highlight the “Test Pressure” line in the 
parameter setup menu, then press the INCREMENT and DECREMENT keypads 
to set the desired test pressure value. See figure below. 
 
Air is NOT sent to the test port, as with a manual regulator machine, so it 
is not necessary to cap the test port when the electronic regulator option is 
used. 
 
Different tests (programs) can have different test pressures. Only one 
pressure can be established for one program. A test sequence can have 
multiple test pressures by linking programs. 
 
 
 
INCREMENT and DECREMENT 
keypads are used for setting 
Pressure with the electronic 
regulator 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 86 
 

 Back   Prev   Next   Inc  Dec 

           PROGRAM 1

Test Type        PD   
Test Press.  15.000 psig 
Press. Error     .5 psig
Coupling       GoTo      
Test Params    GoTo      
Next Program      0      
                         

Use these keypads to set test pressure. 
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Electronic Regulator and Burst Testing 
Ramp Start 
Ramp Start is the pressure at which the test will start. Instead of waiting 
for the pressure to ramp up from zero, the pressure will begin ramping at 
the Ramp Start value. See the illustration on the following page. 

Ramp Rate 
Ramp Rate is the increase in pressure over time (psig/second). The 
electronic regulator controls the ramping pressure. To set the ramp rate,  
enter a rate between 0.1 and 20 psig per second. See the illustration on the 
following page. 

If 10 psig is entered, pressure increases 10 psig every second until the end 
of the test time. If set to zero, Sprint LC goes directly to the set ramp start 
pressure and remains there. 

In Burst testing, pressure increases until a pressure drop is measured, 
indicating the part has opened (burst), or until time runs out. 

Manual Ramp Option 
Your tester may also have the option to control the ramp rate manually 
with a needle valve. If so, there will be a micrometer style handle on the 
back of Sprint LC to adjust the needle valve. The manual ramp is typically 
used on products with very small opening or burst pressures. When this 
option is available, the ramp can be controlled with the ramp rate setting 
alone, the needle valve alone, or a combination of the two. 

 When set to OFF, the ramp rate is controlled only by the 
ramp rate setting. 

 When set to On with the ramp rate set at zero, the ramp rate 
is controlled by the needle valve only. 

 When set to ON with the ramp rate set to a value, the ramp 
rate is controlled by both the ramp rate setting and the 
needle valve.  
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Burst Test Sub-
Menu Using the 
Electronic Regulator 

Parameter 
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FIGURE 87 
 
 
 
 
Manual Ramp added to 
Burst Test Sub-Paramet
Menu Using the 
Electronic Regulator 
 
 
 
 
 
 
 
 
 

FIGURE 88 

 

 Back   Prev   Next   Inc  Dec 

          PROGRAM  3

Test Type      Flow
Test Press.  10.000 psig
Press. Error     .5 psig
Coupling       GoTo
Test Params    GoTo
Next Program      0

       BURST TEST

 Ramp Start   3.000 psig
 Ramp Rate       .8 psi/s
 Test Time      5.0 sec
 Dump          AUTO
 Max Burst    6.666 psig
 Min Burst    3.333 psig
 Burst Event   .050 psig

 Back   Prev   Next   Inc  Dec 

          PROGRAM  3

Test Type      Flow
Test Press.  10.000 psig
Press. Error     .5 psig
Coupling       GoTo
Test Params    GoTo
Next Program      0

       BURST TEST

 Ramp Start   3.000 psig
 Ramp Rate       .8 psi/s
 Test Time      5.0 sec
 Dump          AUTO
 Max Burst    6.666 psig
 Min Burst    3.333 psig
 Burst Event   .050 psig
 Manual Ramp     NO
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Electronic Regulator and Flow Testing 
 
During the product’s fill time, the electronic regulator seeks to test 
pressure. At the start of test time, the regulator stops seeking and holds the 
test pressure steady, allowing a steady flow reading to be taken. If a flow 
test is run without sufficient fill time, the regulator may not reach the 
correct test pressure and a Pressure Error (P ERR) will result. 
 
With a manual regulator the regulators output will change depending on 
the flow rate. As the flow increases the manual regulator will reach a point 
when it can not keep up with the flow and the output pressure will begin to 
drop. 
 
With the electronic regulator Sprint LC will read the pressure and 
automatically adjust the output to reach the set test pressure. 
 
 
Setting Test Pressure and Test Type 
 
When the test type is changed, the test pressure is checked to be sure it is 
not above the maximum pressure allowed for the selected test type. If it is 
above the maximum, it is then set to the maximum of the test type 
selected. 
 
Vacuum (negative pressure) = 15 psig 
Low Flow (ranges from 10 to 1000 sccm) = 15 psig 
High Flow (ranges from 5000 to 20000 sccm) = 60 psig 
 
 

Vacuum Range 
USER The actual vacuum range that can be achieved is 

dependant on the atmospheric pressure. The standard 
venturi can reach vacuum levels down to 12.6 psig. TIP
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Calibration with Electronic Regulator 

Please refer to the calibration section of the Sprint LC Owner’s Guide. 
This appendix describes only the differences when performing calibration 
on testers using the electronic regulator. 

The calibration functions much the same other than the pressure is now 
controlled by the electronic regulator. During a calibration, the electronic 
air regulator is also calibrated. If Sprint LC is within calibration tolerance 
during an accuracy check, Uson recommends that no adjustment be made. 

As in a normal calibration, when performing a pressure calibration, air is 
sent OUT of the Sprint LC to supply a calibrated external standard for 
comparison to the Sprint LC. 

First use the INCREMENT and DECREMENT keypads to ramp up the target 
pressure. Target increments are typically in ten or more steps, depending 
on the range of the installed sensors. 

If necessary, use the PREVIOUS and NEXT keypads (labeled as REG- and 
REG+) to adjust the regulated pressure for calibration through the 
electronic regulator. The pressure will change slightly with each key press. 
It may be necessary to press either the PREVIOUS and NEXT keypad several 
times to reach the desired reading. 
 

Match the External Pressure Standard 

! 
It is important to adjust the electronic regulator 
so that the external pressure standard 
matches the target value. DO NOT merely 
attempt to match the regulated pressure as 
shown on the Sprint LC display on the target 
value. 
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Pressure Calibration 

Immediately after the ENTER/BACK keypad is pressed with “Pressure 
Calibration” highlighted, Sprint LC opens the internal solenoid valve to 
supply air to the external pressure standard used for calibration. 

The menu below depicts the menu used to select the target values and to 
adjust the pressure supplied by the electronic regulator to the external 
pressure standard. 

 
 
 
Menu used to select target 
and adjust pressure 
Using the electronic 
regulator. 
 
 
 
 
 
 
  Back   Reg+   Reg-    Inc  Dec 

 Target         1.000  psig

     Pressure Calibration

              Reading

 Sensor         1.002  psig

 
FIGURE 89 

 
 

Flow Calibration 
 
The pressure output in the flow calibration is also controlled by the 
electronic regulator. The pressure is adjusted in the same way with the 
PREVIOUS and NEXT keypads (labeled as REG- and REG+). 
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Appendix B 

Fast Fill 
The Sprint LC tester described in this Appendix has an extra valve and 
regulator to help fill the part quickly. They can also be used to fill the part 
to a higher pressure to stress the part or to help reduce the stabilize time. 

The fast fill option is typically used on 
larger parts that require more time to 
fill and stabilize. The new regulator is 
typically a small SMC brand regulator 
mounted on the air input port on the 
back of Sprint LC. A Fast Fill timer is 
added to the Test Params sub-
parameter menu before the Fill Time. 
See page 47 in the Sprint LC Owners 
Guide concerning the Test Params sub- 
parameter menu. 

Figure 90  

Fast Fill Setup 
A higher pressure is set with the fast fill regulator and time is set in the 
Fast Fill phase to fill the part more quickly. The time is limited so that the 
timer runs out as the pressure gets close to the set test pressure. Care 
should be taken not damage a part with too much pressure. During the fill 
time the standard pressure regulator finishes filling the test pressure to the 
set value. 

Over Pressure Setup 
A higher pressure can also be used to stress the test part or to reduce the 
time it takes to stabilize the test pressure. In this case the time is extended 
long enough to reach the full pressure set by the fast fill regulator. In the 
fill time the standard regulator then vents the excess pressure to 
get to the test pressure. 

 Back    Prev   Next    Inc  Dec 

          PROGRAM  1

Test Type      Flow
Test Press.  10.000 psig
Press. Error     .5 psig
Coupling       GoTo
Test Params    GoTo
Next Program      0

   PRESSURE DECAY TEST
 Fast Fill       .0 sec
 Fill Time      2.0 sec
 Stab Time      1.0 sec  
 Test Time      3.0 sec
 Dump          AUTO
 Rej Level     .050 psig
 Product Vol.   1.0 cc
                .51 ccm
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Appendix C 

Additional Manual Regulator 
The Sprint LC tester described in this Appendix has the ability to control 
pressure with two manual air regulators. As in the standard Sprint LC, 
there is an adjustment knob for the manual air regulator on the back of the 
Sprint LC. There is also a second regulator attached to the air input port on 
the back.  

Two Channel Concurrent Sprint 
If Sprint is a two channel concurrent tester the second regulator is used to 
control the pressure for the second test port. This separates the pneumatics 
for both channels so they are independently controlled. Since both 
channels are controlled by one test program the pressure must be set the 
same for both channels. 

Single Channel or Sequential Sprint 
Test pressure for each test program may be set using one of two 
regulators. This allows test programs with two test pressures to be run 
without having to stop and manually adjust the regulator. 

The Test Parameter menu is modified to have a sub-parameter menu for 
the Test Press line. Press the INCREMENT keypad (GoTo) to access the pop-
up menu. See the figure on the next page. 

First set the Regulator line to either the HIGH or LOW regulator. The 
HIGH regulator is the additional external regulator and the LOW regulator 
is the standard regulator included with the base model Sprint LC. 

Next highlight the Test Pressure line and set the pressure as normal. As in 
a standard Sprint LC, air will be sent to the test port when setting test 
pressure so the test port will need to be capped. 
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Calibration with Additional Manual Regulator 
Please refer to the calibration section of the Sprint LC Owner’s Guide. 
This appendix describes only the differences when performing calibration 
on testers using the additional manual regulator. 

Two Channel Concurrent Sprint 
The calibration functions much the same as with a single regulator. The 
calibration for each test port (and sensor) is done independently in its own 
calibration menu. Simply do the calibration as described for the first 
channel and then repeat it for the second channel using the external 
regulator. 

Single Channel or Sequential Sprint 
The calibration functions much the same as in a standard Sprint LC. 
During a calibration the external or HIGH regulator is used to adjust the 
calibration pressure. The internal regulator is not used in calibration. If 
Sprint LC is within calibration tolerance during an accuracy check, Uson 
recommends that no adjustment be made. 

 
Setting test Pressure with 2nd 
Manual Regulator  

 Back    Prev  Next   GoTo

           PROGRAM 1

      SET TEST PRESSURE

  Regulator       LOW
  Test Press.  10.000 psig

Test Type        PD    
Test Press.    GoTo
Press. Error     .5 psig
Coupling       GoTo     
Test Params    GoTo   
Next Program      0   
                        

 
 

FIGURE 91 
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Appendix D 

I/O Pinout Options 
The Sprint LC I/O has many options depending on the configuration of the 
Sprint LC. The number of test ports will affect the pinout of the I/O 
connector. The other two options that also affect the pinout are the 
Programmable Controller Interface (PCI) and the Binary Coded Decimal 
Program Select (BCD). For example if the Sprint LC has both PCI and 
BCD options, it will have the pinout for both. If it has only the PCI option 
then the BCD inputs will not be populated. Following are a few examples 
of configurations that cover most all of the possibilities. Single channel 
and sequential testers share a common pinout as shown below. See page 
86 of the Sprint LC Owner’s guide for more information on inputs and 
outputs. 

BCD Program Select 
To change programs a BCD pattern is used according to the table on the 
following page. An “X” indicates that the input is active. The inputs are 
24VDC and the outputs are dry contact. 

 

 
 

Single Channel or 
Sequential with BCD 

25

 
 
 
 
 
 
 
 
 
 

FIGURE 92 

1

24V Remote Start

Test Over

Fail

Pass

24V BCD Bit 3

24V BCD Bit 0

24V BCD Bit 1

24V BCD Bit 2

+
-

-

-

-
-

+

+

+
+
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Two Channel Concurrent 

with BCD 
 
 
 
 
 
 
 
 
 

FIGURE 93 
 
 

BCD Program Select Input Table 
 

Program # Bit 0 Bit 1 Bit 2 Bit 3 
no change         

1 X       
2   X     
3 X X     
4     X   
5 X   X   
6   X X   
7 X X X   
8       X 
9 X     X 

10   X   X 
11 X X   X 
12     X X 
13 X   X X 
14   X X X 
15 X X X X 

25
Fail 2

Pass 2

24V Remote Start

Test Over

1

General Fail

Pass 1

24V BCD Bit 3

24V BCD Bit 0

+
-

-

-
+

24V BCD Bit 1

24V BCD Bit 2
-

-

+

+
+
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Hold BCD Inputs High 
It is recommended that the inputs be held high until after the test is started. 
This will avoid a race condition when the inputs are turned off. If one of 
the inputs turns off before the others the selected program will change 
accordingly. Once the test cycle begins the program can not be changed 
again until the cycle ends and the tester is idle again. 
 
 
 
 

Four Channel Concurrent 
without BCD 

 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 94 
 
 

Concurrent Pass/Fail Outputs  
The pinout for concurrent testers will follow one of the three formats as 
shown in figures 93, 94 and 95. 

With the concurrent multi-channel versions, the pinout will only have as 
many sets of Pass/Fail outputs as it has channels or test ports. A 2 channel 
will have 2 pass outputs. A 3 channel will have 3 pass outputs. 

25

1

24V Remote Start

Test Over

Fail 1

Pass 1

Pass 3

Pass 2

Pass 4

Fail 2

Fail 3

Fail 4

+
-
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Three and Four Channel Concurrent with BCD 
When a three or four channel concurrent Sprint LC has the BCD program 
select option, there are not enough outputs to allow a pass and a fail output 
for each channel. In this case a “General” fail output is used. It is active if 
any combination of the test ports fail. The individual pass outputs are, of 
course, active if the corresponding channel passes. A fail is assumed for 
channels that do not have a pass output active.  
 
 
 
 

 
 

 
Four Channel Concurrent 

with BCD 
25

 
 
 
 
 
 
 
 
 
 
 

FIGURE 95 

1

24V Remote Start

Test Over

General Fail

Pass 1

24V BCD Bit 3

24V BCD Bit 0

24V BCD Bit 1

24V BCD Bit 2

+
-

-

-

-
-

+

+

+
+

Pass 3

Pass 2

Pass 4
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Appendix E 

Serial String Commands 
The Sprint LC tester described in this Appendix has the ability receive 
commands via the RS-232 serial port. Tests can be started or aborted, the 
counters can be cleared, etc. The serial string commands option usually 
replaces the PCI and BCD options discussed in Appendix D. However, it is 
possible to have all three options in one Sprint LC. The RS-232 
connection is explained on page 70 and 72 of the Sprint LC Owner’s 
Guide. It is possible to use HyperTerminal to send the commands by 
typing them on the host computer. See page 77 

Command String Format 
The serial string command inputs follow a specific format as illustrated in 
the example below. The command must follow this format and have the 
same number of characters to be recognized by Sprint LC. 
 

Example Command: #54321-1S:ST:01[CR] 
 
The format has five sections: The start of string character, the serial 
number of the Sprint LC, the command code, the program number, and the 
end of string character. The Serial number, command code, and program 
number are separated with two colons “:”. 

Start of String Character – # 
The start of string character is a pound sign, #. The Sprint LC watches for 
this character as an indication that a command is to follow. 

Serial Number – 54321-1S 

The first portion of the string is the serial number of the Sprint LC, 
including the dash. The command serial number must match the serial 
number of the Sprint LC. 
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Command Code – ST 
The second portion of the string is the command code. Our example uses 
ST which is the start command. The table below -available commands. 
 

Function Code Description 
Start ST Start a test 

Retest RT Retest a failed test. (Doesn’t add to counter totals) 
Print Header PH Print the test parameters & header 

Print Summary PS Print the tested, passed & rejected counters 
Reset RS Resets the auto dump and hold on fail. 

Clear Counters CC Clear the tested & rejected counters 

 
 

Program Number – 01 
The third portion of the string is the program number. In our example we 
use 01. The valid range of program numbers is “01” to “99”.  

In addition, when clearing the counters “00” may be entered to clear all 
counters in all the programs. The retest and reset functions do not require 
the second colon or program number. They may be omitted when sending 
a retest or reset command. 

End of String Character – [CR] 
[CR] stands for a carriage return character. It is not a printable character. It 
tells a computer to return to the start of the current line and is normally 
used with a line feed character. Pressing the Enter key on a keyboard 
enters a carriage return and a line feed. If using HyperTerminal, pressing 
the Enter key will finish the command. 
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Appendix F 

Pass/Fail Jumps 
The Sprint LC tester described in this Appendix has additional control to 
link the test programs together based on either an accept or reject 
condition. This feature also adds the option to pause the test sequence 
between linked test programs. The Next Program line in the Test 
Parameter menu is modified to have a sub-parameter pop-up menu. See 
page 52 for more information on the standard Next Program feature. 

Next Program Sub-Parameter Menu  
The Test Parameter menu is modified to have a sub-parameter menu for 
the Next Program line. Press the INCREMENT keypad (GoTo) to access the 
pop-up menu. See the figure on the next page.  

On Pass vs. On Fail 
The four settings are separated into two groups On Pass and On Fail. The 
two lines associated with On Pass control actions that are only executed if 
the part passes and the test is accepted. The two lines associated with On 
Fail control actions that are only executed if the part fails and the test is 
rejected. 

On Pass/Fail (Next) Program 
The two Program lines determine the next program to be run at the 
completion of the current program. If the value is set to zero the test 
sequence will end. 
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On Pass/Fail Pause 
The two pause lines determine if the test will continue automatically or 
pause and wait for an operator input before continuing. A pause can be a 
useful option. It can allow time for an operator action to be performed 
before the test continues. The operator must hit the START switch before 
the test sequence will continue. 

The pause can be set to YES active or NO inactive. The pause only occurs 
if the associated Program value is also active (not zero). For example: if 
the On Pass Program is set to zero and the test passes, the test will end 
and there will be no pause. (Even if the On Pass Pause is set to YES.) 
 

Next Program Sub-Parameter Menu  

 Back    Prev  Next   Inc   Dec 

          PROGRAM  1

Test Type      PD
Test Press.  10.000 psig
Press. Error     .5 psig
Coupling       GoTo
Test Params    GoTo
Next Program      0

   Next Program Setup

         On Pass
  Program             2
  Pause             YES

         On Fail
  Program             0
  Pause              NO

 
 

FIGURE 96 
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Appendix G 

Data Plotting 
The Sprint LC tester described in this Appendix has the ability to 
download pressure and flow values at a set interval. These data points can 
be imported to a spreadsheet to create a pressure or flow plot over time. 
The interval for the data points may be set per program in the Test 
Parameters menu.  

Plot Interval 
The Sprint LC Test Parameter menu is modified to include a Plot Interval 
line. It may be set to OFF or 0.1 through 1.0 second. At the end of the test 
all of the stored values are reported through the serial port. The time 
interval selected determines how many values are recorded. The Sprint LC 
does not buffer the information so the RS-232 cable must be connected to 
collect the information. See pages 70 and 72 for more information on the 
cable connection. 

 
 
 
 
 
 
 
Plot Interval Program line 
 
 
 
 
 
 
FIGURE 97 
 

 Back   Prev   Next   Inc  Dec 

          PROGRAM  1

Test Type        PD
Test Press.  14.999 psig
Press. Error     .5 psig
Coupling       GoTo
Plot Interval   OFF
Test Params    GoTo
Next Program      0
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Plotting Run Display  
The data plotting feature requires a large portion of the processor time. In 
order to free up needed resources, the run display is modified when 
plotting is enabled. Much of the run display is not updated during the test. 

 The test pressure box displays the set test pressure only. The value 
does not change during the test. 

 The main digital readout (large numbers) stays at 000. 

 The bar graph is disabled. 

The status box is updated and has an additional message, Plot. Plot is 
displayed at the end of the test while the logged data is sent through the 
serial port. 

In a pressure decay, occlusion, vacuum or burst test the pressure values are 
reported. In a flow test both the pressure and flow values are reported. 
After all the values are sent to the serial port, the standard data logging 
string is also printed. The serial string columns are separated by tabs. 

Data Plotting with Concurrent Multi-Channel 
In a concurrent Sprint LC data can be collected from only one channel or 
test port at a time. Below the Plot Interval line in a concurrent Sprint LC is 
a second new line. A Plot Channel line is added to select the channel to be 
plotted. The number set on this line indicates the channel that will be used 
to collect the plot values. 

 
 Press. Error     .5 psig

Coupling       GoTo
Plot Interval   OFF
Plot Channel      1
Test Params    GoTo
Next Program      0

 
Plot Channel Line 
 
FIGURE 98 
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Appendix H 

Program Names 
The Sprint LC tester described in this Appendix has an option to enter user 
defined alpha-numeric names for each test program. The names can 
identify the test to avoid confusion. For example a test might be identified 
by entering the model number of the part to be tested. This helps to clarify 
which program is needed when there are multiple test parts and test 
programs. The names are shown in both the run mode and the program 
mode. 

Choosing a Program Name 
There is a maximum of 24 characters. Any printable character on the 
keyboard may be used. The names may be changed as often as desired. 
The program number is always included to the right of the program name. 
All the program names are initialized to “Program.”  
Example: “Program 1” 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 99

 Back   Prev   Next   Inc  Dec 

          Part# XYZ  1

Test Type        PD
Test Press.  14.999 psig
Press. Error     .5 psig
Coupling       GoTo
Test Params    GoTo
Next Program      0
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Procedure 
To enter a new program name follow the procedure below. More 
information on how to connect to the serial port may be found in the 
Sprint LC Owner’s Guide on page 70 and 72. 

1.

2.

3.

4.

5.

6.

11..    Connect the Sprint LC to a host computer and use a terminal 
program such as Window’s “Hyper Terminal” to open the serial 
port. See page 77 

22..    When the key is turned to the program mode the tester prints the 
following message over the serial port: 

Type 'P' to Edit Program Names... 
33..    The program name option is selected by typing the letter “P”. 

Sprint LC responds by asking for the program number. 

Select the Program Number to rename (1-99) or 0 to Quit: 
44..    The program number is typed in followed by “Enter”. The Sprint 

LC then asks for the program name. (If a value is typed in that is 
not valid the same line asking for the program number is printed 
again.) 

Enter new Program Name (24 Chars. Max): _ 
55..    The name is typed in followed by “Enter”. The Sprint LC renames 

the program and requests another program number. 

Select Program Number to rename (1-99) or 0 to Quit: 
66..    Any number of program names may be changed before exiting. 

Enter zero and type “Enter” to exit. 
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Appendix I 

Crack Testing 
Crack testing is an optional test in which the Sprint LC is used to detect a 
slight opening or change in pressure. Crack testing is used in devices such 
as valves intended to open a certain pressure range. Because a crack is 
desired, a pass indication is given if the crack happens within established 
tolerances. 

Crack testing is related to burst testing. A burst test is used with products 
that open quickly to atmosphere and create a dip in pressure called an 
event. In some products the event is too small or the pressure does not 
drop at all. A crack test uses a second sensor downstream from the part to 
catch a pressure rise or flow coming out of the part. 
 
 Crack Test Pass
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Downstream Sensing 
In some test parts, the crack (pressure change) is so gradual or low in 
magnitude that the sensor can’t detect the pressure change. This isn’t a 
fault of the sensor, rather the placement of the sensor in the test circuit 
becomes an issue. Being upstream from the product, the normal sensor is 
subjected to constant makeup air. 

To test products that open slowly or merely “weep,” Uson can provide a 
separate sensor used downstream from the cracking device to detect very 
slight pressure or flow changes. In this arrangement, the downstream 
sensor measures the small pressure or flow variations caused by changes 
in the product being tested. This arrangement works if downstream air can 
be routed back to Sprint LC.  

The Crack Event 
In a crack test Sprint LC is equipped with two sensors. The standard 
transducer measures the pressure rise being feed to the test part, on the 
upstream side. The second sensor is the downstream sensor. The crack 
event is a change in pressure or flow on the downstream side of the test 
part. This downstream sensor can be either a pressure or flow sensor. 

Two measured values are associated with an event value— 

 The peak pressure attained. (Upstream side) 

 The amount of pressure or flow rise. (Downstream side) 

Both sensors are monitored at the same time. To register as a pass, the 
upstream peak pressure must be within the min and max crack window 
AND the downstream pressure or flow must exceed the event setting. For 
example, if the event is set at 0.05 psig, the down stream pressure is 
monitored till it increases more than 0.05 psig. At that time: the peak 
upstream pressure must fall within the minimum and maximum crack 
settings for the test to pass. 
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Programming a Crack Test 
Use the procedure called Programming a Burst Test in the Sprint LC 
Owner’s Guide to enter values for a crack test. The parameters of a crack 
test are set in the same manner as a burst test. See page 128.  
 
 
 Crack Test Fail 
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Vent Delay Option 
Vent Delay is an optional feature that is associated with a crack test. It is 
only available if purchased. In some cases the downstream pressure, or 
flow through the part, may not start out at zero. This can be caused by the 
test fixture or the part itself. The fixture may cause a small amount of 
pressure when it closes to seal on the part. Or the test part itself may 
require some minimum pressure before a valve in the part will close. 

The vent delay option adds an additional timer before the Test Time. The 
upstream pressure ramp is started during the Vent Delay time. The down 
stream side is vented to atmosphere and the downstream sensor reading is 
ignored. This allows any unwanted pressure or flow to be vented before 
the test time starts. 
 
 
 

 Back   Prev  Next   Inc  Dec 

          PROGRAM  3

Test Type      Flow
Test Press.  10.000 psig
Press. Error     .5 psig
Coupling       GoTo
Test Params    GoTo
Next Program      0

 
        CRACK TEST

 Ramp Start   3.000 psig
 Ramp Rate       .8 psi/s
 Vent Time      1.0 sec
 Test Time      5.0 sec
 Dump          AUTO
 Max Crack    6.666 psig
 Min Crack    3.333 psig
 Crack Event   .050 psig

 
 
 

Vent time added 
before Test time 
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Appendix J 

Start Options 
The Sprint LC has options that modify the way it accepts the start input. 
These options are useful for integrating the Sprint LC with fixtures that 
seal on the test part. The start options are mutually exclusive. Only one 
option, (or the “standard” START switch method), can be selected at a 
time. The start option is installed at the factory and can not be changed by 
the user. 

Fixture Lid Start 
With this option the START switch is disabled. The Sprint LC will only 
start a test cycle with the foot switch input. The foot switch input is 
connected to a limit switch on the protective cover or lid of a test fixture. 
When the lid is closed the switch makes contact and starts the test. The 
protective cover keeps fixture movements away from the operator. The 
switch must remain closed through the entire test sequence.  

If contact is broken then the test cycle will abort. To start a new test the 
contact must be broken and then closed again. 

Interlock Start 
This option is similar to the fixture lid start. The foot switch input is again 
connected to a limit switch on a protective cover. In this configuration the 
switch must still maintain contact throughout the test. But it does not start 
the test sequence. After closing the lid the operator must still press the 
START switch to initiate a test. This feature is used when some user 
action needs to take place after the lid is closed but before the test cycle is 
started. 

If contact is broken during the test then the cycle will abort. To start a new 
test the contact must be broken, closed again and the START switch 
pressed. 
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Anti-Tie-Down Start 
The Anti-Tie-Down Start feature is used in conjunction with an anti-tie-down 
device and a part fixture. An anti-tie-down device is a safety start device and is 
available from several sources. Nolatron, for example makes a simple package 
that is compatible with Sprint LC. It requires that two switches be pressed at the 
same time before it will send a start signal to Sprint LC. It is more than just two 
switches. It requires that both are pressed at the same time so that one switch can 
not be “tied down” to disable it. 

With this feature the START switch is again disabled and will not start a test. The 
anti-tie-down device is connected to the foot switch input. To start a test the foot 
switch input must be held through the coupling time (or times if there are 
multiple couplings). This keeps the operators hands safe on the start switches and 
away from pinch points while the fixture is moving to close and seal on the test 
part. 
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Appendix K 

Real Time Clock 
The Sprint LC tester described in this Appendix has an option to add a 
time stamp to the serial port output. The real time clock option adds a 
date/time stamp to the test result report. It records when each test is 
performed.  

A Time Stamp GoTo line is added to the serial port menu to access a new 
sub-parameter pop-up menu. The pop-up menu allows the stamp to be 
turned on or off and the time and date to be set. Use the PREVIOUS and 
NEXT keypads to highlight the desired parameter. The highlighted setting 
may be adjusted with the INCREMENT and DECREMENT keypads. 

 
 
 
 
 
 
 
 
 

FIGURE 103 
 
When it is enabled, a tab-separated column is added to the serial string 
“Program Header” and “Data Logging” for the time stamp data. The date 
is in month/day/year format and the time is reported in military, (24 hr.), 
time with a hour:min:sec format. The date and time are separated with a 
space.  
 
Example Test Results Report 
 
Cycle   Prog    Test    Value   Units   Result  Date/Time 
 
1       1       PD      .005    PSIG    PASS    1/2/97 13:12:33 

 Back    Prev   Next    GoTo

      SERIAL PORT SET-UP      

      Baud Rate     9600      

      Data Bits        8      

      Stop Bits        1      

      Parity        none      

      Time Stamp    GoTo      

 Back    Prev   Next    Inc   Dec

     DATE/TIME STAMP SETUP

     RS232 Output       ON

       12/31/97 24:59:59
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Reference & Index 
 

 
List of Terms plus 

Where to Find More Information 
 
 
 
 
Abort a test, how to: Press the START button during the test. ABORT 
pops up in the status box telling you the process has stopped. An aborted 
test does not register on the tested or reject counters. 
 Page 9, 17, 84 
Alert Tone: The alert tone turns on for five seconds whenever the fail 
light goes on. The loudness of the tone is set with the volume control on 
Sprint LC’s back. If turned completely down, no tone is audible. 
 Page 16 
Atmosphere (1): In this guide, atmosphere means room air pressure. 
Atmospheric pressure is nearly synonymous with barometric pressure—an 
external force pushing on all sides of every object on earth’s surface. 
During a flow test, product being tested must flow into atmosphere, which 
causes a resistance to flow called backpressure. Room atmosphere can 
change due to fluctuations in air conditioning or changing weather 
conditions. 

Atmosphere (2): The word atmosphere can refer to a unit of measure 
equal to pressure at average sea level. By convention, one atmosphere 
equals 14.7 psia. To say a test was taken at one atmosphere means the test 
was made at (or converted to) average sea level. 
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Barometric Pressure Also called atmospheric pressure. The force of air 
pressing down on the earth. Barometric pressure changes with elevation 
and weather conditions. Sprint LC’s regulator compensates for changes in 
barometric pressure to provide a constant relative output. 

Boxes, Info: Info Boxes are areas on Sprint LC’s run display that present 
facts about each test. The six information boxes on the run display— 

-Pressure -Tested -Reject 

-Mode -Test Time -Status 

The function of each individual box is described in this reference guide. 
 Page 13-15, 84 
Bulkhead Fitting: A connection passing through a panel or enclosure. 
One bulkhead on the back of Sprint LC is used for connecting the air 
supply to the tester. Two bulkheads on the front are used for test and 
coupling ports. Standard bulkheads on the front have a #10 by 32 pitch 
machine thread. Many bulkhead options are possible. 
 Page 60 
Burst Test: One of Sprint LC’s possible operating modes in addition to 
pressure decay and flow. A burst test slowly fills a product through a flow 
valve set by users. After the burst, pressure rapidly drops to near zero. 
Sprint LC captures the pressure immediately before the product ruptures 
or in some way opens to atmosphere. Burst mode is useful for testing pop-
off valves, package seals, or devices that open to atmosphere after 
reaching a certain pressure. 

Calibration: Comparison of a device (such as Sprint LC) to a standard 
that is in turn calibrated to an even more accurate standard 
 Page 135, 152 
Calibration Data: Values entered into Sprint LC through software 
calibration. Calibration data is stored as a look-up table in Sprint LC’s 
non-volatile RAM and I used to linearize pressure and flow transducer 
output known as pressures and flow rates. 
 Page 35, 135, 141 
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Calibration Menu: You get to the calibration menu when Sprint LC’s 
LOCKOUT Keyswitch is in the program position. Calibration allows 
comparison for Sprint LC to pressure or flow standards. The calibration 
menu shows Sprint LC’s actual reading and the pre-programmed target 
value the technician compares to the pressure or flow standard. Calibration 
should be conducted only by qualified technicians who have proper 
training and resources to calibrate Sprint LC. 
 Page 35, 138-140 
Calibration Table: Technicians don’t need to adjust potentiometers, 
dipswitches, or other electrical components to calibrate Sprint LC. All 
calibration is done by making adjustments to Sprint LC’s sensor 
linearization tables. 
 Page 142 
Concurrent: Testing multiple ports or multiple parts at the same time is 
known as concurrent testing. If the tester has multiple test ports and tests 
them all at the same time, it is called a concurrent test. See Sequential 

Contrast: The contrast of the LCD can be adjusted for the best viewing. It 
is adjusted with the contrast knob on the back of Sprint LC. 
 Page 11, 12 
Counters: Sprint LC records the total number of tests performed (both 
pass and fail) and number of rejects (fail only). Running totals are 
displayed to operators in the tested and reject boxes on the run display. 
The maximum number in either the tested or reject box is 65,535. 
 Page 17, 29, 82, 85 
Counters, how to clear: Values in the tested and reject boxes on the run 
display are reset to zero in the Run Mode Function menu. Press the 
ENTER/BACK keypad, select Clear Counters, and press the ENTER/BACK 
keypad. 
 Page 29 
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Coupling Port: The coupling port supplies air pressure to product sealing 
fixtures or other external pneumatic components. Generally, the port 
labeled “2” on front of Sprint LC is used for coupling air output. 
 Page 42, 60 
Coupling Pressure: The air pressure supplied to external fixtures. 
Coupling pressure must be greater than the test pressure and the same as 
the incoming line pressure unless additional pneumatic components are 
added. 
 Page 42, 56, 60-61, 96, 107 
Coupling Time: A delay timer used to apply a clamp or seal to product 
under test before the product is filled with air. Coupling time gives 
fixtures enough time to seal product before Sprint LC applies test pressure. 
 Page 42-46 
Crack Test: A crack test is set up to measure the pressure at which a 
product, like a check valve, opens and allow air to flow through. It is used 
with parts that do not open quickly enough to cause a drop in the upstream 
pressure. An optional downstream sensor is required to measure a device 
that opens very slowly. Crack testing differs from burst testing because the 
product does not suddenly drop to zero pressure as in a burst test. 
 Page A23 
Creep Test: A creep test is a subset of a burst test. There is no test type 
listed in Sprint LC as a creep test. To setup a creep test first select the 
burst test type. A creep test is setup to verify that a part can withstand a 
minimum proof pressure. The minimum burst and maximum burst values 
are set to the same pressure. This tells Sprint LC to redefine the pass/fail 
criteria. If the ramping pressure during the test reaches this value then the 
part is considered good. 
 Page 130-132 
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Decay: The amount of pressure a product can lose during a test period 
before going out of an established tolerance. Also called pressure drop. 
See Reject Level 
 Page 50, 55, 98-99 
Digital Readout: See Main Digital Readout 

Dump: The final phase in a pressure decay test. After Sprint LC 
completes a pressure decay test, a valve can be activated to open the 
product and Sprint LC’s internal test circuit to atmosphere. The action of 
releasing pressure to atmosphere is called dump. If dump is not required 
(for instance, if you want to unplug product to vent pressure), set dump to 
No. 

Dump is valuable if you want to link multiple tests and instruct Sprint LC 
to vent pressure between tests. 
 Page 49, 97 
Electronic Regulator: An optional device that automatically adjusts the 
test pressure to a preset value. Multiple test programs with multiple test 
pressures may be linked together if this option is installed. It also provides 
a way to avoid having the operator manually adjust the pressure for 
different test pressures. 
 Page A1 
Event: The instant pressure drops below the event value during a burst or 
creep test. Sprint LC monitors pressure during a burst test or creep test and 
holds the maximum pressure value measured before the event (pressure 
drop) occurred. 
 Page 124, A24 
Factory-Installed Programs: Uson ships Sprint LC with four installed 
programs. There are a total of 99 test programs available. These programs 
can be retained or modified by the customer. 
 Page 34, 88 
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Fail Light: Sprint LC’s red indicator with an X-mark. The fail light turns 
on whenever a test exceeds established parameters. 
 Page 16 
Firmware: The set of instructions stored in programmable read-only 
memory (PROM) that tell Sprint LC how to operate. Firmware cannot be 
altered by the customer. 

Firmware Version, how to find: The version of firmware running Sprint 
LC is briefly displayed in the startup display when the tester is first turned 
on. See Startup Display. 
 Page 28 
Fixturing: A fixture is a device connected externally to Sprint LC. 
Fixtures can be mechanical, electrical, pneumatic, or combinations of all. 
Typical fixtures are pneumatic clamps that seal products during a pressure 
decay or flow test. Sprint LC can supply air from the coupling port to 
operate pneumatic fixtures. Customers must specify at order whether they 
want coupling pressure to be line or test pressure. Many fixturing options 
are possible. 
 Page 46, 61, A27 
Flow Control: Sprint LC has a built-in flow control to provide a slow 
pressure increase (ramp up) needed for burst and crack testing. Users can 
precisely set the flow control for the exact pressure build-up required for 
the product to be tested. After the flow control is set for a particular 
product, the needle valve need not be adjusted again. 
 Page 10-11, 56-57, 124 

Flow Master: A measuring instrument or certified restrictor that can be 
connected to Sprint LC as part of a flow calibration. The flow standard 
must have adequate accuracy, stability, and repeatability needed to 
calibrate Sprint LC. The flow standard must have current calibration 
documentation if the customer requires accuracy traceability. 

Flow: The amount of air passing through an object measured in cubic 
centimeters or liters per time period (minute, second, or hour). 
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Flow Transducer: A device that converts gas flow into electrical signals. 
The type of transducer used in Sprint LC is a mass flow transducer, which 
is both accurate and compensated for room temperature influences. 

Flow Test: A flow test involves pushing air through a product at a set 
pressure and measuring the resultant flow sensor. Flow testing can be used 
in two ways— 

(1) Flow Leak Detection: Product is filled with air at a set pressure and 
then sealed from atmosphere in a pressure decay test. Any flow above zero 
indicates a leak. 

(2) Flow Measurement: Air is pushed through a product at a set 
pressure and allowed to flow to atmosphere. The amount of air movement 
through product is measured by the flow sensor. Sprint LC’s digital 
readout shows flow rate in units that can be selected by the customer. 

Page 55-56, 112-123 
Foot Switch: An optional switch that connects to the jack on back of 
Sprint LC to perform the same function as pressing the START switch on 
the front panel. 
 Page 10-11, 27, 87 
Gage Pressure: A force referenced to barometric pressure. Sprint LC uses 
a gage regulator to keep the pressure constant as barometric pressure 
changes. 

Gross Leak: A leak that causes a drop below the negative pressure error 
during the stabilization phase. Typically, when a product under test has a 
gross leak, pressure cannot build high enough to reach test pressure. When 
Sprint LC senses a problem of this type, the tester displays GROSS in the 
status box. 

If your Sprint LC indicates a gross leak in good products, a larger pressure 
error value may be needed. This is often the case when testing large 
product or products constructed of flexible materials. See Pressure Error. 

 Page 100 
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Help: Get technical help from Uson by calling (281)671-2000. Help is 
available during normal business hours in the central time zone. 

Interface: Communication between Sprint LC and a peripheral device 
such as a PLC, computer or printer. Sprint LC has two interface options: 
an I/O port for discrete communication and a serial port for quantitative 
test result output. The serial port uses a serial protocol known as RS-232 
to communicate. The interface is setup in the Serial Port menu reached 
through the setup menu. See RS-232, I/O or PLC 

 Page 70-87 
I/O (Input/Output): Devices or connections used by computers and 
Sprint LC to communicate with other devices such as Programmable 
Logic Controllers (PLC’s). See PLC 

 Page 86-87, A11-A14 
Keypads: The five membrane buttons on Sprint LC’s front panel used to 
enter program values and other setup information— 
ENTER/BACK, PREVIOUS, NEXT, INCREMENT, and DECREMENT. In this guide, 
keypad names appear in small caps. 
 Page 8, 30-33 
LCD: Abbreviation for liquid crystal display. Sprint LC’s display is an 
LCD device that provides setup prompts, menu options, test results, and 
other system information. 

Leak Rate: A pressure drop over time can be stated as a leak rate. For 
example—0.02 psi per second is a leak rate. A leak rate can also be stated 
in flow units, such as 4 cc/minute. 
 Page 50, 55, 98-99 
Leak Test: See Pressure Decay Test, Flow Test. 

Line Conditioner: An optional device external to the Sprint LC that 
filters out noise from AV power line input. Line conditioners are 
especially useful when Sprint LC is connected to automated machines that 
produce electrical noise. 
 Page 27 

Page R8 



Link Programs, how to: In the parameters menu, use the INCREMENT 
keypad to select the number of the program to link in the parameter called 
Next Program. Set to zero if not linking. See Parameters Menu. 
 Page 39 
Linked Programs: Two or more programs can be linked (consecutively 
connected) to perform multiple actions during a single test cycle. For 
example, a flow program can be set to follow a pressure decay program so 
that when the operator presses the START switch, Sprint LC runs through 
a flow test then goes to a pressure decay test. If the product goes out of 
parameter at any point in either test, the fail light turns on and the test 
ends. 
 Page 17, 39, 52 
LOCKOUT Keyswitch: This keyed switch locks out operators from 
Sprint LC’s setup and calibration functions. The only way to access 
programming menu is to use the key and turn the switch to program 
(vertical) position. 
 Page 8-9, 30 
Main Digital Readout: In the center of Sprint LC’s run display the main 
digital readout is visible when Sprint LC is in run mode. This readout 
shows the pressure and flow values during pressure decay, flow, and burst 
testing. The way the main digital readout functions varies with each 
testing mode. 
 Page 13, 62-64 

Measurement Units:  See Units of Measure. 

Menu: A menu is a list or set of programming options. See Setup Menu. 

Modes: Sprint LC has two modes: run and program.  

Occlusion Test: Occlusion testing is used to test products open passages 
by trapping pressure inside a product and then measuring an expected 
pressure loss. The abbreviation Occ is often used in this guide to refer to 
occlusion. 
 Page 50, 55, 59, 106-111 
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Operator: The person who attaches products to Sprint LC, presses the 
START button, and monitors the test. For the purposes of this guide, the 
operator is separate from the user. Users typically handle Sprint LC’s 
setup and programming. 

Pass Light: Sprint LC’s green indicator with check mark. The pass light 
turns on after the tester completes a test that remains within the established 
parameters. 
 Page 16 
Parameters Menu: This menu is used to enter all setpoints and limits 
concerning pressure decay, flow, or burst test. The parameters menu 
changes depending on the type (or mode) of test being programmed 
because different modes require varying setup information. The 
parameters menu has a header that shows the program number for which 
the parameters will be set. 
 Page 38-52 
Parameters line, advancing: In run mode, advance from one parameters 
line to the next by pressing the NEXT (right arrow) keypad. 

PLC: Abbreviation for Programmable Logic Controller. Industrial-
strength computers designed to accept analog inputs and to provide output 
for process control. PLC’s are used in a variety of automated control 
situations. Sprint LC can send discrete test results to and accept signals to 
tell Sprint LC when to begin a test from a PLC through the tester’s I/O 
port. Sprint LC can also send quantified test results over its RS-232 
output. See I/O 
 Page 86-88, A11-A14 
Pressure Decay: Also called pressure drop or delta pressure. The pressure 
change from the first measurement to the last measurement made during 
the test phase of a test. See Reject Level 
 Page 50, 55, 98-99 
Pressure Decay Test: Pressure decay testing is used to test products for 
leaks by trapping pressure inside a product and then measuring pressure 
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loss. The abbreviation PD is often used in this guide to refer to pressure 
decay. 
 Page 54-55, 90-105 
Pressure Error: Pressure setpoints above and below test pressure. One 
pressure error (a plus and minus value) is used by Sprint LC to insure that 
a valid test is performed on each product. A lack of test pressure that 
causes a drop in pressure to exceed the negative pressure error value 
during the fill period of product testing causes Sprint LC to stop testing 
and display P ERR in the status box. If test pressure is accidentally 
increased, Sprint LC also shows a P ERR in the status box on the run 
display. 
 Page 42, 94-95, 113-114 
Pressure Regulator: Sprint LC uses a precision pressure regulator that 
controls line pressure. The pressure regulator is adjusted during setup to 
set test pressure. 
 Page 10-11, 40 
Pressure Standard: A precision measuring instrument that can be 
connected to Sprint LC as part of pressure or flow calibration. The 
pressure standard must have the required accuracy, stability, and 
repeatability to measure Sprint LC’s output. The pressure standard must 
have current calibration documentation if the customer needs to prove 
accuracy traceability. 
 Page 141-142 
Pressure: The relative force of a compressed air or gas. Sprint LC is 
generally configured to use PSIG, which is the force of compressed gas 
relative to barometric pressure. 

Pressure Transducer : An electro-mechanical device (also called a 
sensor) that converts pneumatic pressure into electrical signals. Sprint 
LC’s pressure transducers are rugged, accurate, repeatable, and have a 
very low internal volume. 

Programming : Entering values to setup the tester. Also called setup or 
data entry. 
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Programs: Data (such as test pressure, test time, and reject levels) entered 
by the user and stored in Sprint LC’s battery-backed RAM. A program is 
setup in Sprint LC’s parameters menu. When multiple programs are 
linked, the programs become a test cycle. See also Stored Programs. 
 Page 34-39 
PSIG: Pounds per Square Inch Gauge. A unit of measurement for air 
pressure measured with respect to local atmospheric pressure. 

Ramp Up: To slowly increase pressure by routing test pressure through 
the flow control valve located on the back of Sprint LC. Various ramp 
rates can be established by adjusting Sprint LC’s built-in flow control. 

Reject Level: The amount of pressure drop allowed in a pressure decay 
test. This value is set in the program parameters setup menu. The reject 
level, together with test time, determines the amount of acceptable leak 
rate. 
 Page 90, 98-99 
Re-test, how to: Push the INCREMENT keypad (up arrow) when the test 
cycle has finished. The initial test does not register on the Tested or Reject 
counters. The re-test function only works if the last test failed. Operators 
cannot re-test a unit that has passed. 
 Page 17, 31 
RS-232: A serial communications protocol used by most computers and 
computer peripherals. Sprint LC uses an RS-232 protocol to send test 
result data to printers and computers. 
 Page 70-85 
Run: When the lockout key is in the horizontal position. Sprint LC is in 
run mode. Sprint LC is set to run when used in production testing. The 
only other mode is program mode (lockout key in vertical position). 
 Page 8-9 
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Run Display: The only display visible when the lockout key is in run 
(horizontal) position. This display is visible to the operator during testing. 
The run display contains six information boxes, the main digital readout, 
and the analog bar graph. 
 Page 12-15, 62-67 
Run/Program LOCKOUT Keyswitch: A keyed switch that locks 
operators out of the programming functions to prevent accidental or 
unauthorized setup changes.  
 Page 8-9, 30 
Selecting a Test Program to Run: When in run mode, press the 
PREVIOUS or NEXT keypad and hold for three seconds. 
 Page 32 
SCCM: Abbreviation for Standard Cubic Centimeters per Minute. This is 
a flow measurement standardized to 68 degrees Fahrenheit and 14.7 psi 
(average sea level) 

Sensor: Sprint LC uses two kinds of sensors—a pressure sensor and a 
flow sensor. As an option, remote sensors can be connected to Sprint LC 
for automated processes. 

Sequential: Testing one test or one part after another is known as 
sequential testing. If the tester has multiple test ports and test them one at 
a time in a sequence, it is called a sequential test. See Concurrent 

Setpoint: A programmable threshold value (usually a minimum and 
maximum value) used to establish a testing tolerance. 

Setup Menu: This is the first menu that appears when the LOCKOUT 
keyswitch is turned to program position. From this main menu, users reach 
the Test Parameters, Units, Calibration, and Serial Port setup menus. 
 Page 30, 34-35 
Sprint LC: In this guide, the word Sprint LC refers to the base-model 
Sprint LC air tester. Your particular tester will probably not have all the 
options explained in this owner’s guide. 
 Page 24-25 
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STAB: Abbreviation for stabilization. A time interval following fill phase 
that allows product to settle before Sprint LC starts the measurement 
phase. Longer stabilization times are often required in products 
constructed of flexible materials. 
 Page 59, 97 
Start Switch: The square white pushbutton directly under the DECREMENT 
keypad. The START switch has two functions. Function one: Initiates the 
test. Function two: Press the START switch during a test to abort the 
current test.  
 Page 8-9 
Startup Display: The first display that briefly appears on Sprint LC’s 
LCD when the power is switched on. This display shows the available test 
modes, the serial number and the version of firmware running the tester. 
 Page 28 
Stored Programs: A set of instructions (parameters) that can be set by the 
customer to run a variety of tests. Sprint LC is shipped with four stored 
(factory-installed) programs. There are a total of 99 programs available. 
Users can alter stored programs to meet specific product testing needs. 
Programs are configured in Sprint LC’s parameters menu and are kept in 
non-volatile RAM. 
 Page 34 
Stored Programs, changing from one to the other: In run mode, press 
and hold the PREVIOUS or NEXT keypads to change the current program to 
another stored program.  
 Page 32 

Supply Air: Compressed air or gas connected to the back fitting labeled 
Air Supply. Sprint LC’s standard fitting is a 1/8 inch female NPT 
bulkhead. Air must be clean, dry, and free of oil. Unless the tester is a 
custom, the maximum supply pressure must not exceed 150 psig. 
 Page 22-23 
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Target: A preprogrammed number that Uson stores in firmware used to 
calibrate Sprint LC’s pressure and flow sensors. The target value is 
matched to a pressure or flow standard to create a lookup table for sensor 
linearity adjustment. 
 Page 144-143, 145 
Test Circuit: The pneumatic tubing, fittings, valves, and sensors that 
make up Sprint LC’s internal air passages. The volume of gas trapped 
inside the pressure decay test circuit is about 6.5 cubic centimeters on the 
LC-PO single channel model. 
 Page 56 
Test Cycle: A test cycle is all Sprint LC-controlled testing activities that 
occur from the time the START switch is pressed to the time the operator 
removes the tested product. One test cycle can have multiple tests by 
linking programs in Sprint LC’s parameters menu. Multiple tests in one 
cycle is sometimes called a test series. 

Test Phases: Each testing mode (decay, flow, and burst) has individual 
phases or intervals of testing. Pressure decay has four possible time 
intervals that can be set: coupling, fill, stabilization, and test. A flow test 
has three phases: coupling, fill and test. A burst test has just two possible 
phases: coupling and test. 
 Page 96-97 

Test Port: The bulkhead fitting (or fittings) on Sprint LC’s front panel. 
The product to be tested is connected to the test port. From the test port, 
Sprint LC can supply positive pressure or vacuum for a variety of leak and 
flow tests. Customized Sprint LCs could have multiple test ports. See 
Bulkhead. 
 Page 60 
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Test Pressure: Test pressure is the level of air pressure used to inflate the 
product under test. Test pressure is set by adjusting the air regulator on the 
back of Sprint LC. Test pressure can only be set if Sprint LC has supply 
air connected to the back fitting, and the output port is blocked with a 
leak-tight cap. This limitation can be overcome with an electronic 
regulator. See Electronic Regulator 
 Page 39-41, 92-93 
Test Pressure Info Box: An area on the run display that shows pressure 
values depending on test type (decay, flow, or burst), and depending on 
what phase the test is in. 

In a pressure decay test: this info box shows the preset test pressure (set 
with the regulator) during the coupling time. It shows actual applied 
pressure during fill and stabilization phase. In test phase, the info box 
shows the last reading made during the stabilization phase. 

In a flow test: the pressure box shows preset test pressure during coupling 
time. In fill and test times, it shows actual applied pressure, and holds the 
last pressure reading made at the end of test phase. 

In burst, preset pressure is displayed during coupling and test times. 
 Page 13 
Timers: Sprint LC uses microprocessor timers to establish time intervals 
for a variety of test functions. Time values are set in Sprint LC’s 
parameters menu by the user to control coupling time, fill time, 
stabilization time, and test time. Timers are calibrated in seconds with a 
maximum of 999.9 seconds. See Parameters Menu 
 Page 96-97 

Units of Measure: Sprint LC can display pressure, flow, and time in 
several user-selectable measurement units. Changing units of measure if 
made through the Engineering Units menu, which is accessed through the 
setup menu. 
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User: For purposes of this guide, user is the person who sets up and enters 
test parameters into the Sprint LC. It is the operator who handles the day-
to-day product testing with the Sprint LC. 

Valves: Sprint LC contains modular solenoid valves that direct the flow of 
air through the measurement circuits. The number, type, and arrangement 
of valves in a Sprint LC tester is dependant on the model and 
configuration.  
 Page 56 
Volume: The alert tone turns on for five seconds whenever the fail light 
goes on. The loudness of the tone is set with the volume control on Sprint 
LC’s back. If turned completely down, no tone is audible. 
 Page 10-11, 16 
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